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APPENDIX A 


CRUISE NARRATIVES 


FOR 


YEAR-1, YEAR-2, AND YEAR-3 


YEAR-—1 CRUISE NARRATIVE 


Field sampling for the first year of the BSMP was initiated 
on Saturday, September 1, 1984, five days after contract award. 
A field team, that included R.E. Ruff, Field Party Chief, W.G. 
Steinhauer, and J.F. Campbell, was mobilized from Battelle Ocean 
Sciences in Duxbury MA. During the period of 27-31 August, all 
of the necessary cruise gear and equipment was ordered, 
assembled, packaged, and rushed to Prudhne Bay, AK for loading 
aboard the NOAA research vessel. During this same period, the 
NOAA field staff, including George Lapienne and Lt. Eric 
Gardiner, were in Prudhoe Bay preparing the government-supplied 
boat and performing sea trials. 


The first station sampled, Station 5D, just outside of the 
lee of West Dock, east of Stump Island, served as a shakedown 
cruise and enabled the scientific party to assess the 
applicability of proposed sampling procedures aboard the ll-m 
boat. Based on the experience at the first sampling, the 
weighted sediment grab (908 kg of steel weight) was exchanged 
for the unweighted grab that was subsequently used throughout 
the survey. In addition, a data station was fabricated to fit 
forward of the winch, a sieve frame was built to fit on the 
transom, and the grab stand was modified to fit between the legs 
of the hydraulic U-frame. Other than these minor modifications, 
the sampling equipment was used as planned for the remainder of 
the survey. 


The major problem encountered in the shakedown cruise was 
the size and physical limitations of the ll-m research vessel. 
As a scientific platform, the deck space was adequate for all 
of the sampling operations. However, deck and cabin space were 
limited, and with five people aboard, the boat was quite 
cramped. Due to limited deck space, extra fuel could not be 
carried as initially anticipated. This had no effect on the 
Year-l survey. However, longer excursions to the east and west 
are anticipated during ice-free conditions in subsequent 
sampling years and fuel reserve may be limiting for these future 
surveys. Also, because of limited deck space, the second grab 
sampler could not be carried onboard and had to remain at the 
Nana Camp logistics center. Deck space for cold storage of food 
and samples was also limited and barely adequate for five-day 
survey legs. Careful planning for the Year-2 field survey 
should provide an additional 0.7 to 1.1 cubic meters of frozen 
space to allow for lonser periods at sea. 


Because sampling did not begin until September, the 
increasing presence of sea ice throughout the Study Area was the 
major factor in determining the eventual cruise trackline. Ice 
was very much in evidence at all but the shallowest stations. 

In general, a heavy band of polar pack ice completely prevented 
the vessel from reaching the furthest offshore stations 
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(Stations 6E, 4D, and 3C). To the west across Harrison Bay, 
this accumulation followed the 15-m contour and prevented 
sampling at the western-most stations. East of Prudhoe, the ice 
remained up against the barrier islands and impinged upon the 
coast at Brownlow Point, thereby preventing passage into Camden 
Bay and sampling at the eastern-most stations. At times, the 
ship was taken into the pack ice in order to reach a particular 
station location. Because the floes in the pack were constantly 
in motion relative to each other, care had to be taken in order 
to keep the vessel from being pinched or caught in the ice. 

this ice motion also meant that the leads that were followed 
into the pack were not necessarily still present to follow back 
toward open water. Therefore, the stations had to be completely 
sampled early enough to allow sufficient daylight to locate the 
alternate paths back out of the ice. Grease ice was actively 
forming around the ice floes and inside the barrier islands and, 
by 12 September, this new ice stretched completely across the 
lagoon between Flaxman Island and the mainland. The presence of 
numerous ice floes and newly-formed ice slowed the cruise 
progress considerably and made seeking shelter behind protective 
barrier islands a nightly necessity. The net result was that 
transit time took far longer than planned, slowing the progress 
of the survey. 


Sampling proceeded essentially as projected in the Battelle 
Field Survey Handbook. Inability to sample at some stations due 
either to ice conditions or mechanical problems was partially 
offset by sampling three additional stations not in the original 
sampling plan. Sediment samples could be quickly and 
efficiently collected with the Kynar-coated modified Van Veen. 

A total of 220 sediment samples was obtained from 27 stations 
occupied between the western part of Harrison Bay and Flaxman 
Island to the east. the photographic documentation and the 
hydrographic measurements were easily accomplished at each of 
these stations. Bivalve molluscs were more difficult to locate 
and occurred in very low abundances at most of the stations 
occupied. Concentrations of Astarte borealis were encountered 
at two of the mid-depth stations and Cyrtodaria kurriana was 
found at the shallowest station in Gwydyr Bay. At stations 
containing a high sediment silt-clay content, the flow rate of 
water available from the submersible pump proved to be 
inadequate for washing the large volumes of sediments necessary 
to obtain the required numbers of bivalves. The abundant 
offshore scallop, Arctinula groenliandica, could not be obtained 
because the pack ice precluded reaching the deepest stations. 
However, one otter trawl sample was taken to demonstrate that no 
unforeseen problems might be encountered in deploying or 
retrieving the net. 


Several mechanical problems related to the relative newness 
of the vessel and to the fact that the Year-1 BSMP was 
essentially used as a shakedown cruise, had a direct bearing on 
the results obcained. The ship’s alternator failed during the 
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cruise leg into Harrison Bay. This problem essentially negated 
any options to occupy the offshore stations in the ice pack or 
to steam toward the western-most stations off Pitt Point. 
Because the ship was limited to battery power, the emphasis was 
placed on heading back toward Prudhoe Bay, and station 
occupation became secondary in importance. An additional full 
day of cruise time was lost while a replacement alternator was 
located and flown up from Fairbanks. During the cruise leg to 
the east, a faulty relay caused the low engine oil alarm to 
sound intermittently. This resulted in a reduction of cruising 
speed and frequent stops to check the engine oil level, and this 
problem contributed to the decision not to try to push through 
the ice pack and into Camden Bay. Other mechanical problems 
that interfered with the progress cf the cruise included a 
sticking compass, limited range on the radar, malfunctioning 
panel instruments, and the lack of proper trim on the vessel, 
holding the top speed down to only 8 knots. These and other 
mechanical and design problems were communicated to MMS with the 
request to have modifications made before the Year-2 field 
effort. 


The Tracor Omega-2 navigation system, that was expected to 
be the main navigational aid during the cruise, was not 
available at the start-up date. Therefore, the onboard 
satellite navigation system was relied upon to determine the 
station locations. 


In spite of all the problems encountered, the first cruise 
of the BSMP should be rated a success. The problems inherent 
with arctic research were addressed, onboard techniques and 
procedures were worked out, and valuable experience was obtained 
for planning the future field efforts. In addition, a majority 
of the projected stations were occupied and the requisite 
samples were obtained for laboratory analysis. The overall 
success of the field effort would not have been possible without 
the considerable efforts of Mr. George Lapiene in preparing and 
maintaining the NOAA vessel, and those of Lt. Eric Gardiner, the 
ship’s skipper, and Mr. Steve Pace for planning throughout the 
cruise. 


YEAR-2 CRUISE NARRATIVE 


Field operations for Year-2 of the BSMP were resumed early 
in August 1985. The revised sampling program for Year-2 
included reoccupation of the majority of Year-1 stations as well 
as the addition of stations to the east and west that could not 
be reached in Year-1. Emphasis was placed on occupying stations 
inside of the 25-m contour, and on obtaining both bivalve and 
amphipod samples for tissue analyses. In addition, stations 
along the shoreline and in the deltas of two major rivers were 
selected for samples of potential source materials. 


The Year-2 sampling program was more ambitious than that 
attempted during Year-1. Elimination of the hydrographic 
measurements, however, permitted the survey to be accomplished 
by two, rather than three, field scientists. 


R. Eugene Ruff and William Steinhauer arrived in Prudhoe 
Bay on the evening of 6 August 1985. the scientific gear was 
assembled and stowed aboard the NOAA Launch No.1273 on 7-8 
August, and the cruise got underway on 9 August 1985. The 
Year-2 BSMP field program was essentially accomplished in four 
legs as follows: 


LEG 1 — WESTERN PRUDHOE BAY AREA: 9-12 AUGUST 1985 


The first stations occupied were in Prudhoe Bay to 
ensure that any unforeseen problems requiring 
shore-based assistance could be quickly remedied. 
the satellite navigation system was used to 
position the boat within 0.3 nm of the established 
station positions. Where possible, a surface float 
tethered to an anchor was deployed at the site and 
the vessel was permitted to drift in the vicinity. 
This tactic prevented any stack gases from blowing 
across the work area. Stations 5/0), 5(1), 5(5), 
5(10), SA, 5B, 5D, SE, 6A, 6B, and 6C were occupied 
for sediment chemistry grab samples. In addition, 
Station 6D was occupied for sediment grabs and 
bivalve samples. 


The newly constructed road system on the North 
Slope, to the west of Prudhoe Bay, permitted the 
boat to be anchored at Oliktok Point rather than 
having to steam back to Prudhoe Bay between legs. 
This not only saved time, but also meant that the 
first shoreiine peat station near Milne Point 
(Station 6J) could be reached via road. Between 
cruise legs 1 and 2, ice conditions in Harrison Bay 
were reconnoitered from a Cessna equipped with 
floats. The plane landed 6 miles upstream from the 
mouth of the Colville River, where a delta sample 
was collected (Station 6H). 
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LEG 2 - HARRISON BAY AND POINTS WEST: 15-18 AUGUST 


During the second cruise leg, Stations SF, 6F, 6B, 
7A, 7B, 7C, 7D, 7E, and 7G were sampled. Bivalves 
were obtained off Oliktok Point and in Gwydyr Bay. 
Because molluscs were not located at the proposed 
Station 7F location, this station was not occupied. 
Shore peat samples near Cape Halkett (Station 7H) 
and on the Kogru Peninsula (Station 7J) were 
obtained from a Zodiak boat because these regions 
were too shallow for the NOAA boat to land. The 
amphipod traps were routinely deployed and produced 
mixed results. At some stations, a large number of 
gammarid amphipods (Anonyx sp.) were captured, 
while at other stations only a few animals were 
obtained. In general, the amphipods were as small 
or smaller than the meshes (0.5 cm) of the 
collecting traps and could easily escape when the 
traps were pulled from the bottom. The traps were 
subsequently covered with fine nylon mesh 
(queen-size panty hose) to help retain the animals. 
Several different baits were compared and, as past 
experience hed shown, sardines in mustard sauce 
were greatly preferred by the crustaceans. 


The vessel arrived back at Prudhoe Bay for fueling 
and resupply the evening of 18 august. Between 
legs 2 and 3, peat samples were collected from a 
shore station on the east side of the bay on Heald 
Point (Station 5K) and from the Sagavanirktok River 
deita (Station 5J). Both locations were reached 
via road. 


LEG 3 — EASTERN PRUDHOE BAY AREA: 21-23 AUGUST 1985 


Stations 27, 3A, 3B, 4A, and 4B were occupied 
during this leg, and shore peat samples were 
collected at Tigvariak and Flaxman Islands 
(Stations 3D and 2G, respectively). Specimens of 
the bivalve genus Astarte were obtained at Station 
3A. As in Year-1, molluscs generally occurred in 
very low numbers. However, the improved bivalve 
washdown system employed during Year-2 permitted 
more grab samples to be processed and adequate 
numbers of bivalves to be collected. Generally, 
between 50 and 70 grab samples were processed at 

a station to obtain a sufficient number of bivalves 
for a sample. 


The weather during leg 3 was very cold, windy and 
foggy. Diminished visibility and the presence of 
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ice floes greatly increased the travel time between 
stations. Many of the stations were sampled at 
anchor because the boat rolled too heavily while 
adrift. The northeast wind pushed the ice pack 
shoreward against the barrier island, preventing 
access to stations further east. therefore, the 
boat was again anchored at Prudhoe Bay to await a 
shift in the weather pattern. 


A break in the weather occurred on Tuesday, 27 
august, with clear skies, brilliant sunshine, and a 
light southeast breeze. Joy Geiselman (COTR) 
joined the vessel for a day trip to Station 5G to 
observe the sampling procedures. With a forecast 
of continuing southerly winds, preparations were 
made for a push eastward into Camden Bay and out to 
Barter Island. 


LEG 4 - CAMDEN BAY AND POINTS EAST: 28 AUGUST - 
I SEPTEMBER 1985 


With the aid of observations made from the air, an 
easy passage through Mary Sachs Entrance west of 
Flaxman Island was accomplished. 


Stations 1A, 1B, 1C, 1D, 1E, 2A, 2B, 2C, and 2D 
were successfully occupied in Camden Bay and in the 
vicinity of Barter Island. Because bivalves could 
not be located at Station 1E, they were collected 
nearby at Station 1A. Shore peat samples were 
obtained in Arey Lagoon (Station 1F) and near the 
Canning Rivec (Station 2H). Station 2G was not 
occupied because bivalves were not located. 
Stations 2E and 4C were sampled on the return to 
Prudhoe, and a final bivalve station was 
established off the Endicott Causeway. All 
sampling was completed by late afternoon of 1 
September. 


Numerous factors contributed to the success of the 
Year-2 BSMP field effort. Unlike last year, lead 
time for planning, preparation, and implementation 
was adequate. Experience gained during the Year-1 
cruise was invaluabie in anticipating and solving 
sampling problems. The cruise was scheduled during 
August to take full advantage of the extended 
daylight and the short open water season. The 
elimination of the hydrographic measurements 
permitted the reduction in one crew member and 
resulted in a maximum of four, rather than five 
crew members onboard, a much more comfortable 
number for the size of the boat. 
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The ice reconnaissance flights were beneficial in 
planning and executing the short-term cruise goals. 
Observations made from the air had a direct bearing 
on the timina and route taken through the barrier 
islands on thy east leg to Camden Bay. In 
addition, the ability of the plane to land on the 
Colville River made possible the occupation of the 
delta station in an otherwise inaccessible area. 
the expanded North Slope road system was also an 
asset to the overall sampling program. The fact 
that several areas could now be reached by truck 
resulted in more latitude in cruise planning as 
well as some direct time savings. 


Finally, the personnel ir.volved in the operations 
of NOAA launch No. 1273 were of tremendous help in 
bringing the Year-2 BEMP survey to a successful 
conclusion. 


J> 


YEAR-3 CRUISE NARRATIVE 


The field operations for Year-3 of the Beaufort Sea 
Monitoring Program were resumed in late July 1986. The goals 
for the field program included reoccupation of the 39 sediment 
stations sampled in Year-2 and continued emphasis on the 
collection of bivalve molluscs and gammarid amphipods for tissue 
analyses. Sampling at the shoreline peat stations sampled in 
Year-2 was discontinued, but additional samples for the chemical 
determination of source material were requested from four major 
river systems. Because this sampling effort was comparable to 
the ambitious program undertaken the previous year, the field 
program was initiated earlier in the season to ensure enough 
time to accomplish the outlined goals and to maximize the 
opportunities to reach the remote stations east of Flaxman 
Island. 


R. Eugene Ruff and John S. Brown arrived in Deadhorse on 
the evening of 26 July 1986 after spending the day in Anchorage 
acquiring the final equipment and supplies, and arranging for 
shipment. The scientific gear was assembled, checked and stowed 
aboard NOAA launch No. 1273 on 27-28 July, and the research 
cruise got underway on 29 July 1986. As in Year-2, the Year-3 
field program was essentially accomplished in four cruise legs 
as follows: 


LEG 1 — CAMDEN BAY/EASTERN STUDY AREA: 29 JULY - 2 
AUGUST 1986 


It was agreed to attempt occupation of the far 
eastern stations in Camden Bay during the initial 
cruise leg. This region is often inaccessible to 
smal] boats due to pack ice that impinges against 
Brownlow Point, just east of Flaxman Island, 
blocking access to the bay. Aeria’ reconnaissance 
flown on 29 July, however, revealed that the area 
around Flaxman was free of heavy ice accumulations. 
Passage into Camden Bay was accomplished on the 
morning of 30 July, and during the next three days 
Stations 2F, 1D, 1E, 1A, 1B, 2A, 1C, 2C, 2B, and 2D 
were occupied for sediment chemistry sampling. The 
Nortec-leased airlift system, designed for infaunal 
sampling, was successfully employed at Station 1A 
to collect a large number of the bivalve Portlandia 
arctica, plus fewer of the larger Astarte borealis. 
The system was again used at Station 1B to collect 
A. borealis, although some problems were 
encountered with water vapor freezing in the air 
line. The amphipod Anonyx spp. was obtained at 
Stations 1A, 1B, and 2F using traps baited with 
tuna fish. The traps were also deployed at Station 
1E, but virtually no specimens were captured at 
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that location. It was planned to move as close as 
possible to the mouth of the Canning River and take 
the inflatable raft into the delta region to obtain 
the river sediment samples. The pack ice was 
moving shoreward in the vicinity, however, and it 
was deemed prudent to steam back toward Flaxman 
Island with all possible haste. Entry into the 
protective lagocn behind Flaxman was accomplished 
with some difficulty, and the river sampling was 
aborted for this leg. 


The vessel arrived back at West Dock for resupply 
at 12:30 am the morning of 3 August. In the 
interim before the next cruise leg, the 
Sagavanirktok and Kuparuk Rivers were sampled at 
locations that were reachable via road. 
Depositional areas were targeted at sites upstream 
of the developed areas to minimize the chances of 
sampling drilling-related contaminants. 


LEG 2 -— HARRISON BAY/PITT POINT: 5-8 AUGUST 1986 


During the second cruise leg, the region in the far 
western part of the Study Area was occupied, and 
Stations 7D, 7C, 7B, 7E, 7G, 7A, 6F and 6G were 
sampled for sediment chemistry. Use of the airlift 
was attempted at Station 6G to obtain the bivalve 
Cyrtodaria kurriana, but choppy water and strong 
currents prevented the system from operating 
effectively. Therefore, the grab and the washdown 
system utilized in previous years were employed to 
obtain the mollusc sample. Gammarid amphipods were 
obtained at Stations 78, 7C, and 7E, but none were 
found at Station 6G. The traps were lined with a 
sturdy fine mesh which resulted in the retention of 
a large number of specimens when present in the 
sampling area. 


Between cruise legs 2 and 3, the vessel was 
anchored at Oliktok Point rather than returning to 
West Dock. Fueling and resupply were easily 
effected at this location, and it essentially saved 
a full day of steaming time. 


LEG 3 — WESTERN PRUDHOE BAY AREA: 10-14 AUGUST 
1986 


During leg 3, Stations 6B, 6D, 6C, 6A, SE, 5B, 5A, 
SF, 5(10), 5G, and 5(5) were occupied for chemistry 
sampling. An in-line filter was installed on the 
airlift to solve the water vapor and any potential 
contamination problems, and the system was used to 
collect Astarte borealis at Station 6D. The system 
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was tried again at Station 5F in Gwydyr Bay to 
collect Cyrtodaria kurriana, but it was not 
successful and the bivalves were obtained by 
sieving the sediments from a large number (50) of 
grab samples. The weather during this leg was 
windy and very foggy, thus negating any 
opportunities to obtain samples from the Colville 
River delta. 


Between cruise legs 3 and 4, Mr. Ruff was called 
away from Prudhoe Bay to participate ina 
scientific symposium in Europe. He was replaced by 
Mc. Jim Campbell, a veteran of the Year-1 field 
survey. 


LEG 4 —- EASTERN PRUDHOE BAY AREA: 16-19 AUGUST 
1986 


Prior to the departure of the final cruise leg, an 
ice reconnaissance was flown to assess the ice 
conditions in Mary Sachs Entrance west of Flaxman 
Island (Station 2E). This flight provided an 
opportunity to obtain the chemistry samples from 
the Colville and Canning Rivers, and sediments were 
taken with a small snapper grab in depositional 
areas from each of these locations. Ice conditions 
were found to be favorable, and the vessel 
immediately got underway before any shifts occurred 
in wind direction. Stations 2E, 3B, 3A, 4B, 4A, 
SH, 4C, 5(1), 5(0), and 5(D) were successfully 
occupied for chemistry sediment samples. The 
airlift was employed at Station 3A for Astarte 
borealis but, because only one bivalve was captured 
after a 30 minute effort, the mollusc sample was 
obtained by taking multiple grabs. The grab was 
also used to obtain clam samples at Station 5H and 
5(1). The amphipod traps were deployed at Stations 
3A, 4A, and 4B with no success, and only a few 
Anonyx spp. were captured at Station 5H. 


The final station was completed the morning of 19 
August, and the vessel was offloaded that 
afternoon. The frozen samples and all of the 
scientific gear were packed up on the 20th and 
shipped south to Battelle New England Marine 
Research Laboratory. 


Overall, Year-3 of the BSMP field effort was highly 
successful. The lead time was adequate for planning, 
preparation and implementation, and the experience gained on the 
previous two cruises was invaluable in anticipating and solving 
sampling and logistical problems. The cruise was initiated even 
earlier in the season than last year, allowing the cruise 
personnel to take full advantage of the extended daylight hours. 
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As in the past, the satellite navigation system was used to 
position the vessel within 0.25 nm of the established station 
positions. The Tracor Omega-2 navigation system was aboard 
again this year, but its usefuliiess as a tool for dead reckoning 
to a desired position was very limited. The satellite system 
was adequate for zeroing in on station, but unfortunately 
satellite passes were often more than an hour apart, and a great 
deal of time was spent hove to waiting for satellite fixes. 


The airlift system employed at the bivalve stations proved 
to be only moderately effective. Problems were encountered with 
water vapor freezing and plugging the air line. This was solved 
by installing an in-line filter just below the pressure tanks on 
the compressor. A less-easily remedied problem involved the 
waves and/or currents in the vicinity of some of the clam 
stations which prevented the suction head from remaining upright 
and operating effectively. Even when at anchor, the vessel 
still swung enough to interfere with the performance. The 
airlift proved to be most effective in collecting Portlandia 
arctica, a species generally found in the top several 
centimeters of the sediment. The system was only partly 
successful in obtaining Astarte borealis, a much larger species 
living deeper in the substrate, and it was not useful at all in 
collecting Cyrtodaria kurriana. This latter species normally 
lives close to the sediment surface, but is capable of rapid 
burrowing when disturbed by the presence of the airlift suction 
head. 


The amphipod traps were much more effective in collecting 
Anonyx spp. this year. The heavier mesh liner sewn into the 
coated wire traps greatly increased the retention of the 
captured specimens. However, even though amphipods are fairly 
ubiquitous across the continental shelf in the Beaufort Sea, 
they were not found at all stations where tissue samples were 
desired. In general, the gammarids were abundant when 
conditions were calm, and were not in evidence where wave 
activity was pronounced. In rough conditions, the scent of the 
tuna bait was probably dissipated before it could extend over a 
broad enough area of the bottom to attract a large number of 
specimens. 


The cruise objectives this year were accomplished in a 
total of 25 days from vessel loading to final pack-up. This was 
two days shorter than the effort last year even though the 
number of open-water chemistry stations was the same (39 
Stations). As opposed to last year, however, no time was lost 
to weather, and the eight coastal peat stations were not 
re-occupied. Much of the credit for the smooth and efficient 
operation is due to the skipper, Mr. George Lapiene, who again 
this year was instrumental in bringing the final BSMP field 
Survey to a successful conclusion. 
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TABLE B.1 YEAR-1 ANALYSIS OF REPLICATE SAMPLES OF MESS-1 
A STANDARD REFERENCE SEDIMENT. 


Ba Cd Cr Cu Pb v Zn 
270 0.720 63 23 35.4 77 161 
270 0.740 62 29 31.9 81 168 
284 0.760 62 26 33.5 79 171 
279 0.685 64 24 37.9 77 176 
279 0.631 66 27 34.5 81 176 
275 0.667 64 30 36.5 81 170 
273 0.707 64 24 32.7 77 164 
275 0.706 63 28 32.7 84 167 
Mean 275 0.702 64 26 34.4 80 169 
$.D.® 4.8 0.041 1.3 2.6 2.1 2.6 5.3 
cv g)> 2 6 2 10 6 3 3 
Best Value® 270 0.59 71 25.1 24.0 72.4 191 
S.D. = 0.10 1 1 3.8 6.1 5.3 17 


® standard Deviation 

> Coefficient of Variation 

© Values reported by the Marine Analytical Chemistry Standards Program, 
National Research Council, Canada 


BEST COPY AVAILABLE 


TABLE B.2. YEAR-1 ANALYSIS OF REPLICATE SAMPLES OF OYSTER 
STANDARD 1566, A STANDARD REFERENCE TISSUE. 


Ba Cd Cr Cu Pb v Zn 
4.43 3.84 0.69 59.7 0.50 1.34 823 
4.78 4.05 86 59.2 0.50 0.94 815 
5.48 4.16 2.01 59.7 0.46 1.14 832 
4.98 3.95 3.88 59.7 0.46 1.14 827 
5.33 3.89 0.75 58.7 0.46 1.14 827 
Mean 5.00 3.98 1.64 59.4 0.48 1.14 8.25 
S.D. 0.42 0.13 1.36 0.5 0.62 0.14 6 
CV(S) 8 3 83 1 5 12 1 
Best Value N/A 3.5 0.69 63.0 0.48 N/A 852 
S. D ° @ 0.4 0.27 3.5 0.04 - 1 4 


N/A = Not Available. 


TABLE B.3 YEAR-2 RESULTS OF FIVE REPLICATE ANALYSES OF 
NBS-1646 STANDARD REFERENCE SEDIMENT. 


Metals we 

Cu v Zn 

466 0.40 96 26.4 29.8 122 198 

437 0.44 $1 22.3 23.9 109 136 

44] 0.38 80 20.2 27.9 104 154 

396 0.41 86 21.8 27.9 105 164 

369 0.33 86 20.5 23.9 103 154 

Mean 422 0.40 86 22.2 28.7 109 171 
S.D. 35 0.02 6 2.2 0.7 7 18 
CV (%) 8 5 7 10 3 6 10 

Best Value - 0.36 76 18 28.2 94 138 
S. D. 0.07 3 3 1.8 l 6 
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TABLE B.4 YEAR-2 RESULTS OF FIVE REPLICATE ANALYSES OF 
MESS-1 STANDARD REFERENCE SEDIMENT. 


Ba v ~ on 


287 0.79 59 30.8 35.6 85 229 
296 0.76 62 31.2 36.6 86 222 
283 0.71 60 29.2 37.5 83 206 
272 0.71 63 28.7 37.5 $1 208 
312 0.71 60 37.6 35.2 101 250 
Mean 290 0.74 61 31.5 36.5 87 223 
S.D. 13 0.03 2 3.2 0.9 7 16 
CV (%) 5 4 3 10 3 8 7 
Best Value 270 0.59 71 25.1 34.0 72.4 19i 
5.D. = 0.10 ll 3.8 6 l 5.3 17 
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TABLE B.5 


YEAR-2 RESULTS OF FIVE REPLICATE ANALYSES OF 
OYSTER STANDARD 1566 REFERENCE TISSUE. 


— Metals we 

Cd Cr Cu 7 Zn 

5.4 3.44 0.52 67.7 0.52 2.1 936 

5.5 3.86 0.48 67.2 0.48 2.2 926 

5.6 3.76 0.60 66.4 0.48 2.2 903 

5.3 3.65 0.51 65.5 0.45 2.3 883 

5.2 3.69 0.40 64.8 0.47 2.4 835 

Mean 5.4 3.68 0.50 66.3 0.48 2.2 908 
5.D. 0.1 0.14% 0.06 lel 0.02 0.1 20 
CV (%) 3 4 13 2 4 5 2 
Best Value N/A 3.5 0.69 63.0 0.48 N/A 852 
5.D. 0.4 0.27 3.5 0.04 . 14 
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TABLE 8.6 YEAR-3 RESULTS OF FIVE REPLICATE ANALYSES OF MESS-1 
STANDARD REFERENCE SEDIMENT. 


Metals(sg/g dry weight) 


Ba Cd Cr Cu Pb Vv Zn 
284 0.65 67.0 26.5 36.7 75.9 191 
291 0.72 74.8 25.0 36.0 75.7 225 
281 0.64 70.6 27.9 40.1 79.4 177 
275 0.65 70.0 29.0 30.3 79.1 165 
286 0.64 70.9 26.7 31.7 78.8 184 
Mean 283 0.66 70.7 27.0 35.0 77.8 188 
SD 5 0.03 2.5 1.4 3.5 1.6 20 
CV(%) 2 5 4 5 10 2 10 
Best Value 270 0.59 71 25.1 34.0 72.4 191 
SD - 0.10 11 3.8 6.1 5.3 17 


mm 


qf 
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TABLE B.7 


YEAR-3 RESULTS OF FIVE REPLICATE ANALYSES OF OYSTER 
STANDARD 1566 REFERENCE TISSUE. 


Metals(wg/g dry weight) 


Mean 
SD 
Cv(%) 


Best Value 
SD 


Ba Cd Cr Cu ~ Pb Vv in 
2.89 3.97 0.54 59.0 0.48 1.80 771 
3.14 3.90 0.44 59.3 0.43 1.85 775 
2.94 3.98 0.44 59.1 0.47 1.85 777 
2.87 3.92 0.44 59.2 0.45 1.86 774 
3.30 3.94 0.44 $9.1 0.44 1.78 788 
3.03 3.94 0.46 59.1 0.45 1.83 777 
0.17 0.03 0.04 0.1 0.02 0.03 . 

a 1 9 0 4 2 1 
N/A 3.5 0.69 63.0 0.48 N/A 852 

- 0.4 0.27 3.5 0.04 - 14 


4. 


TABLE 8.8 YEAR-1 ANALYSIS OF REPLICATE PROCEDURAL BLANKS 
FOR SEDIMENT DIGESTION. 


Ba Cd Cr Cu Pb v Zn 
1.8 0.100 8.6 1.60 1.60 1.0 3.0 
1.6 0.100 8.4 0.80 1.60 1.80 4.0 
1.8 0.100 9.2 0.80 1.60 1.60 3.8 
1.6 0.100 9.2 0.40 1.28 1.0 3.4 
Mean 1.8 0.100 9.08 0.88 1.54 1.4 4.84 
S.D. 0.17 0.0 0.63 0.44 0.14 0.37 2.91 
CV (#) 9 0 7 50 9 27 60 
Detection 
Ligit 0.4 0.04 1.2 0.9 0.3 0.4 6.0 
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TABLE B.9 YEAR-1 ANALYSIS OF REPLICATE PROCEDURAL BLANKS 
FOR TISSUE DIGESTION. 


Ba Cd Cr Cu Pb v Zo 
0.040 0.053 0.04 0.40 0.55 0.89 0.90 
0.040 0.053 0.07 0.40 0.50 2.20 1.00 
0.060 0.107 0.07 1.00 0.55 1.00 1.00 
0.040 0.053 0.08 0.40 0.50 0.80 1.00 
0.040 0.053 0.09 0.40 0.55 0.80 1.00 
Mean 0.044 0.064 0.07 0.52 0.53 1.12 0.98 
S.D. 0.009 0.024 0.02 0.27 0.03 0.61 0.05 
CV (%) 20 38 27 52 5 54 5 
Detection 
Limit 0.01 0.04 0.04 0.5 0.06 1.2 0.1 
BEST COPY AVaiasie 
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TABLE B.10 YEAR-2 RESULTS OF FIVE REPLICATE ANALYSES OF 
PROCEDURAL BLANKS FOR SEDIMENT DIGESTION. 


i 


0.0 0.02 0.0 0.7 0.42 0.5 1.5 
0.0 0.01 0.0 0.6 0.34 0.0 9.0 
0.0 0.02 0.0 0.0 0.25 0.0 0.0 
0.8 0.01 0.1 0.4 0.43 0.0 1.3 
0.7 0.01 0.1 0.9 0.26 0.0 0.5 
Mean 0.3 0.014 0.04 0.52 0.34 0.1 0.46 
S.D. 0.4 0.005 0.05 0.31 0.08 0.2 0.55 
CV(%) 133 35 122 59 22 200 120 
Detection 
Limit 0.8 0.010 0.10 0.62 0.16 0.4 1.1 


TABLE B.11 YEAR-2 RESULTS OF FIVE REPLICATE ANALYSES OF 


PROCEDURAL BLANKS FOR TISSUE DIGESTION. 


‘Ba Cd Cr Cu v Zn 
0.0 0.10 0.60 0.2 0.31 0.2 0.2 
0.0 0.10 0.60 0.0 0.36 0.0 0.1 
0.0 0.10 0.63 0.0 0.30 0.0 0.0 
0.0 0.10 0.58 0.0 0.37 0.0 0.0 
0.0 0.10 0.60 0.1 0.36 0.4 3.2 
Mean 0.0 0.10 0.60 0.06 0.34 0.12 0.7 
5.D. 0.00 0.02 0.08 0.03 0.16 1.3 
CV (%) ° 0 3 133 9 133 179 
Detection 
Limit 0.2 0.2 0.04 0.16 0.06 0.32 2.6 


TABLE B.12 YEAR-3 RESULTS OF FIVE REPLICATE ANALYSES OF 
PROCEDURAL BLANKS FOR SEDIMENT DIGESTION. 


Metals(wgq/g dry weight) 


Ba Cd Cr Cu Pb V zn 


<0.24 0.026 5.47 <0.48 <0.50 <1.20 <2.39 
<0.24 0.026 5.01 <0.48 <0.50 <1.20 <2.39 
<0.24 0.026 4.77 <0.48 <0.50 <1.20 <2.39 
<0.24 0.026 5.03 <0.48 <0.50 <1.20 <2.39 
<0.24 0.053 5.66 <0.48 <0.50 <1.20 1.70 


Mean <0.24 0.031 5.19 <0.48 <0.50 <1.20 - 
SD - 0.011 0.33 - - - - 
Cv(%) - 35 6 - - - - 
Detection 

Limit 0.48** 0.022* 0.66* 0.96** 1.00** 2.40** 4.78** 


*Detection limit = 2 x the standard deviation. 


**Detection limit = 2 x the “less than" value of the blank. 
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TABLE B.13 YEAR-3 RESULTS OF FIVE REPLICATE ANALYSES OF 
PROCEDURAL BLANKS FOR TISSUE DIGESTION. 


Metals(yg/g dry weight) 


Ba Cd Cr Cu Pb V Za 
<0.09 0.18 0.13 <0.19 0.15 <0.46 1.79 
<0.09 0.18 0.08 <0.19 0.17 <0.46 2.23 
<0.09 0.18 0.08 <0.19 0.16 <0.46 4.47 
<0.09 0.09 0.08 <0.19 0.16 <0.46 0.22 
<0.09 0.18 0.13 <0.19 0.14 <0.46 1.34 
Mean <0.09 0.16 0.10 <0.19 0.16 <0.46 2.01 
SD — 0.04 0.02 - 0.01 - 1.40 
CV(%) — 22 24 = 6 — 70 
Detection 
Limit 0.18** 0.08* 0.04* 0.38** 0.02* 0.98** 2.80* 


*Detection limit = 2 x the standard deviation. 


**Detection limit = 2 x the “less than" value cf the blank. 


TABLE B.14 YEAR-1 ANALYSIS OF REPLICATE SAMPLES OF 
REAGENTS TO ESTABLISH REAGENT BLANK FOR 
SEDIMENT DIGESTION. 


| 


METALS (ppa Dry Weight) 

Ba Cd Cr Cu Pb v Za 

6.0 0.100 2.6 7.0 1.92 10,0 8.1 

5.0 0.120 2.6 3.0 1,60 6.0 7.0 

5.0 0.140 2.4 3,0 1.92 5.0 7.0 
Mean 5.3 0.12 2.5 4.3 1.81 7.0 7.4 
S.D. 0.58 0.02 0.12 2.3 0.18 2.65 0.64 
CV (4%) 11 17 5 54 10 38 9 


TABLE B.15 YEAR-2 RESULTS OF FIVE REPLICATE ANALYSES 
OF REAGENTS TO ESTABLISH REAGENT BLANK FOR 
SEDIMENT DIGESTION. 


Metals we 
Ba Cd V Zn 
0.0 0.02 0.0 0.0 0.43 0.4 0.0 
0.0 0.02 0.0 0.0 0.68 0.2 0.1 
0.0 0.02 0.0 0.0 0.51 0.5 0.0 
Mean 0.0 0.02 090 0.0 0.54 0.4 0.03 
5.D. 0.0 0 0.0 0.0 0.10 0.1 0.05 
CV (%) 0 0 0 0 19 25 1 57 


cy 
LN 


I= 
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TABLE B.16 YEAR-3 RESULTS OF FIVE REPLICATE ANALYSES OF 
REAGENTS TO ESTABLISH REAGENT BLANK FOR SEDIMENT 


DIGESTION. 
Metals(wg/g dry weight) 
Ba cd Cr Cu Pb Vv Zn 
<0.20 0.010 6.30 <0.46 0.25 <1.15 5.94 
<0.20 0.005 5.20 <0.46 0.22 <1.15 5.94 
<0.20 <0.005* 5.20 <0.46 0.22 <1.15 5.34 
<0.20 <0.005* 5.20 <0.46 0.25 <1.15 4.75 
<0.20 0.010 4.20 <0.46 0.22 <1.15 2.97 
Mean <0.20 0.005 5.22 <0.46 0.23 <1.15 4.99 
SD - 0.004 0.66 - 0.01 1.10 
CV(%) - 89 13 - 6 22 
*For Cd mean determination, “less than" value = 0. 
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TABLE B.17 YEAR-1 ANALYSIS OF REPLICATE SAMPLES OF 
REAGENTS TO ESTABLISS REAGENT BLANK FOR 
TISSUE DIGESTION. 


Ba Cd Cr Cu Pb vV Zn 
0.2 0.107 -04 0.2 0.50 0.4 0.4 
0.2 0.160 -07 0.2 0.63 1.1 0.5 
0.3 0.040 -07 0.5 0.55 0.5 0.5 
Mean 0.23 0.10 0.06 0.3 0.56 0.67 0.47 
S.D. 0.05 0.06 0.02 0.14 0.07 0.31 0.05 
CV (%) 22 60 29 47 12 46 10 


BEST COPY AVAILABLE 


TABLE B.18 


YEAR-2 RESULTS OF FIVE REPLICATE ANALYSES OF 
REAGENTS TO ESTABLISH REAGENT BLANK FOR TISSUE 


DIGESTION. 

7 Me tals 

Ba Cd Cr Cu v Zn 

0.0 0.09 0.07 0.6 0.27 0.0 0.2 

0.0 0.09 0.23 0.4 0.37 0.0 2.9 

0.0 0.09 0.17 0.2 0.36 0.2 0.0 

0.1 0.09 0.08 0.4 0.33 0.0 1.6 

0.0 0.09 0.10 0.0 0.28 0.0 0.3 

Mean 0.02 0.09 0.13 0.32 0.32 0.04 1.0 
5.D. 0.04 0.00 0.06 0.20 0.04 0.08 Ll 
CV (%) 200 0 47 64 13 200 110 
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TABLE 8.19 YEAR-3 RESULTS OF FIVE REPLICATE ANALYSES OF 
REAGENTS TO ESTABLISH REAGENT BLANK FOR TISSUE 


DIGESTION. 
—m dry weight) 
Ba Cd Cr Cu Pb Vv zn 


Mean <0.09 0.005 0.04 <0.18 0.03 <0.46 0.228 
SD - 0.002 0 - 0.02 - 0 
Cv(%) - 32 0 - 61 - 0 


* For Pb mean determination, “less than” value = 0. 
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TABLE B.20 YEAR-1 COMPARISON OF TECHNIQUES FOR 
DETERMINATION OF THE CONCENTRATION OF 


METALS IN SEDIMENTS. 


METALS 
Ba Cu Pb Zn 
Station 5(1 R Field Grab Saa 
Mean XRF 235 14.4 7.06 41.7 
S.D. 18 2.7 1.30 3.9 
Mean ICAP 237 9.0 34.6 
S.D. 18 2.7 2.2 
Mean ZGFAA 4.92 
S.D. 0.33 
Station 5A R Field Grab Saas 
Mean XRF 456 23.2 10.52 86.2 
S.D. 167 2.8 2.06 5.3 
Mean ICAP 541 20.6 65.4 
S.D. 74 1.1 5.4 
Mean ZGFAA 9.13 


S.D. 8 


TABLE B.21 YEAR-2 COMPARISON OF THE RESULTS USING 
DIFFERENT ANALYTICAL TECHNIQUES FOR 
DETERMINATION OF THE CONCENTRATION OF 
METALS IN SEDIMENTS. 


Me tals we 
Cr Cu 


Station 5A mud fraction (3 replicate composites) 


Mean XRF 641 $7 21.8 8.6 87 $3 
S.D. 17 2 3.0 1.2 10 . 
Mean ICAP 419 63 18.6 - 97 78 
S.D. 82 l 0.3 - 2 l 
Mean ZGFAA - - - 11.3 - - 
S.D. - - : 0.6 - - 


Station 5D mud fraction (3 replicate composites) 


Mean XRF 423 Lil 18.1 6.7 119 83 
S.D. 3 li 1.3 1.1 9 3 
Mean ICAP 203 62 17.3 . 83 82 
S.D. 150 4 0.9 - 5 2 
Mean ZGFAA - - - 8.3 - - 
S.D. - - - 0.6 - - 


Station 6B mud fraction (3 replicate composites) 


Mean XRF 668 113 33.6 14.1 1% 113 
S.D. 67 12 2.1 1.9 9 7 
Mean ICAP 523 90 31.9 - 143 117 
S.D. 35 2 0.3 - 5 2 
Mean ZGFAA - - - 15.4 - ° 
S.D. - - - 1.0 - - 


— —— — — — — 
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TABLE B.22 YEAR-3 COMPARISON OF THE RESULTS USING DIFFERENT 
ANALYTICA®, TECHNIQUES FOR DETERMINATION OF THE 
CONCENTRATION OF METALS IN SEDIMENTS. 
Mc ta s(yg/g dry weight) 

Ba Cr Cu Pb v zn 

Station 5A mud fraction (3 replicate composites) 
Mean XRF 562 79 25.3 11.7 126 84 
SD 18 17 0.5 1.6 8 3 
Mean ICAP 404 81 19.8 - 112 79 
SD 5 2 0.3 - 2 5 
Mean ZGFAA - - - 10.4 - - 
SD - - - 0.4 - - 

Station 5D mud fraction (3 replicate composites) 
Mean XRF 406 97 17.8 9.7 100 86 
SD 16 3 2.5 3.8 4 1 
Mean ICAP 309 84 15.7 - 92 75 
SD 11 2 0.4 - 1 3 
Mean ZGFAA - - - 5.6 - - 
SD - - - 1.7 - - 

Station 6B mud fraction (3 replicate composites) 
Mean XRF 729 103 37.7 16.0 147 118 
SD 10 13 2.8 1.1 23 3 
Mean ICAP 473 109 36.9 - 151 126 
SD 40 0 0.2 - 12 10 
Mean ZGFAA - - - 14.2 - - 
SD - - 0.5 - - 


B-22 


> 
— 


TABLE B.23 YEAR-1 CONCENTRATIONS OF TOTAL SATURATED 
HYDROCARBONS (F1) AND SELECTED HYDROCARBON 
PARAMETERS IN NOAA REFERENCE SEDIMENTS. 


Replicate No. * 

Parameter 1 2 3 z + sd 
Total Saturated Hydrocarbons 10.39 10.89 9.93 10.40 + 0.48 
(ua/g dry weight) 

% Resolved 15 15 14 5 + 1 
% Unresolved 85 85 86 85 + 1 
Pris/n=C 47 0.70 0.61 0.62 0.64 + 0.05 
Phy/n-C 18 0.29 0.22 0.26 0.26 + 0.03 
Pris/Phy 1.21 1.73 1.45 1.46 + 0.26 
OEPIA 6.44 5.91 5.87 6.07 + 0.32 


a Odd-Even Predominance Index as defined by Boehm (1984). 


—— 
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TABLE B.24 YEAR-1 CONCENTRATIONS OF N-ALKANES IN NOAA 
REFERENCE SEDIMENT. 


Concentration (ng/g dry wt.) 
n- Alkane Replicate No. 

Carbon No. 1 2 3 x + sd 
10 8 3 3 5 + 3 
114 308 357 285 317 + 37 
12 3 4 3 3 + 1 
13 4 4 4 4 + 0 
14 3 5 4 4 + 1 
15 9 10 10 10 + 1 
16 24 21 20 22 + 2 
17 3 12 1 11 + 2 
18 18 18 8 15 + 6 
19 16 12 15 4 + 2 
20 8 8 8 8 + 0 
21 50 50 48 ud + 1 
22 18 14 12 15 + 3 
23 26 20 17 21 + 5§ 
24 26 16 14 19 + 6 
25 44 34 30 355 + 6 
26 30 23 20 24 + 65 
27 75 73 62 70 + 7 
28 38 34 29 34 + 4 
29 160 178 149 162 + 15 
30 6 28 23 19 + 12 
31 237 267 220 241 + 2h 
32 24 22 19 22 + 3 
33 90 113 75 93 + 19 


a Elevated value due to contamination. 


TABLE B.25 YEAR-1 CONCENTRATIONS OF POLYCYCLIC AROMATIC 
HYDROCARBONS (PAH) IN NOAA REFERENCE SEDIMENT. 


Concentration (ng/g dry wt.) 
Replicate Ho. 

Compound 1 2 3 x + sd 
Naphthalene 1 2 3 2 

C 1-Naphthalenes 1 2 1 1 

C >-Naphthalenes 1 2 2 2 

C 3-Naphthalenes 1 2 1 1 

C y-Naphthalenes ND ND ND 
Biphenyl <1 1 3 

C ;~Biphenyls <1 <1 <! 

C 2-Biphenyls ND <1 ND 

C 3-Biphenyls ND ND ND 

C y-Biphenyls ND ND ND 
Phenanthrenes 3 4 2 3 

C ;-Phenanthrenes 6 8 5 6 

C o-Phenanthrenes 4 7 4 5 

C 3-Phenanthrenes 1 3 1 2 

C y-Phenanthrenes 1 1 <1 
Dibenzothiophene <1 <1 <! 

C y-Dibenzothior. ne =<! 1 <! 

C o~Dibenzothiophene 1 2 <1 

C 3-Dibenzothiophene ND 1 ND 
Fluoranthene 6 19 6 7 
Pyrene 8 11 8 3 
Benzo(a)anthracene 3 13 3 6 
Chrysene 5 12 4 7 
Benzofluoranthene 25 56 25 35 
Benzo(a)pyrene 4 20 9 13 
Benzo(e)pyrene 6 18 6 10 
Perylene 4] 61 43 48 


TABLE B.26 YEAR-2 SATURATED HYDROCARBON CONCENTRATIONS 
FOR NOAA TEST SEDIMENTS. 


NOAA-D3 (Jar 1) NOAA-D3 (Jar 2) NOAA-D3 (Jar 3) 
Compound Concentration (ug/g dry weight) 

n-Cig <D.L. 0.03 0.02 
n-Ci5 0.05 0.04 0.05 
Isoprenoid <D.L. 0.05 0.03 
n-Ci7 0.06 0.05 0.02 
Pristane 0.12 0.14 0.15 
n-Cig 0.06 0.10 0.08 
Phy tane <D.L. 0.11 0.08 
n-Cig 0.06 0.07 0.11 
n-C29 0.12 0.18 0.18 
n-C>; 0.08 0.13 0.13 
n-C 22 0.09 0.24 0.12 
n-C23 0.07 0.30 0.18 
n-C 24 0.10 0.2! 0.05 
n-C25 0.19 0.54 0.41 
n-C7¢ 0.17 0.41 0.41 
n-C97 0.50 1.04 1.06 
n-C28 0.41 0.70 0.78 
n-C29 0.83 1.38 1.51 
n-C 39 0.27 0.57 0.67 
n-C3) 0.94 1.13 1.44 
n-C 39 0.27 0.25 0.46 
n-C 343 0.19 0.13 0.38 
n-C% 0.16 0.25 0.29 
TOTAL RESOLVED 22.6 51.6 51.3 
CONCENTRATION 

TOTAL UNRESOLVED 157.9 217.0 199.2 
CONCENTRATION 
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TABLE B.27 YEAR-2 POLYCYCLIC AROMATIC HYDROCARBON (PAH) 
CONCENTRATIONS FOR NOAA TEST SEDIMENTS. 


NOAA-D3 (Jar 1) NOAA-D3 (Jar 2) NOAA-D3 (Jar 3) 


Compound Concentration (ug/g dry weight) 
Naphthalene 0.23 0.21 0.19 
CN 0.23 0.23 0.20 
C2N 0.36 0.36 0.37 
C3N 0.34 0.47 0.43 
Cy4N 0.08 0.09 0.07 
Bipheny! 0.07 0.07 0.06 
Fluorene 0.36 0.36 0.37 
CiF 0.15 0.29 0.29 
CoF 0.14 0.32 0.16 
C3F <D.L. 0.44 <D.L 
Phenanthrene 2.34 2.34 2.31 
C\P 0.98 LL 0.96 
CoP 0.76 0.74 0.64 
C3P 0.31 0.37 0.26 
CyP <D.L. <D.L. <D.L. 
Dibenzothiophene 0.16 0.16 0.16 
C;D 0.10 0.13 0.11 
C2D 0.24 0.17 0.21 
C3D <D.L. 0.10 0.09 
Fluoranthene 3.74 3.74 3.28 
Pyrene 4.14 4.37 3.96 
Benzanthracene 1.75 1.86 1.68 
Chrysene 2.02 2.53 2.45 
j Benzofluoranthene 4.11 4.67 4.65 
Benzole)pyrene 1.65 2.02 1.74 
Benzo(a)pyrene 1.70 2.37 2.00 
Perylene 0.53 0.86 0.74 
TOTAL PAH 26.46 30.39 27.37 


(Sum of Above Compounds) 
— SS — — — — — —— — ——— 


TABLE B.28 YEAR-2 SATURATED HYDROCARBON CONCENTRATIONS 


FOR NOAA TEST TISSUE HOMOGENATE A-2. 


— — — — —t —— — eee eee — 


Replicate | Replicate 2 Replicate 3 
t 
n-Ciy 0.07 0.07 0.09 
n-Cis 0.17 9.12 0.15 
n-Ci¢ 0.22 0.12 914 
Isoprenoid 0.11 9.08 Qt 
n-Ci7 0.30 0.19 0.18 
Pristane 0.59 0.37 0.37 
n-Cig 0.19 0.11 0.17 
Phy tane 0.21 O.11 QA 
n-Cig 0.19 Q.11 O11 
n-C2%9 0.23 9.12 0.11 
n-C2; 9.17 0.10 9.99 
n-C 72 9.17 0.08 9,08 
n-C73 0.13 0.07 0.06 
n-C% 0.10 9,05 9,95 
n-C75 0.12 9.06 9,05 
n-C2¢ 9.10 0.04 9,93 
n-C27 Q.12 9.06 9.95 
n-C23 9.17 0.19 0.9% 
n-C29 29 9.1 7 14 
n-C3 42 9.26 9.29 
n-C3, 50 0.4) 9.235 
n-C 42 32 0.24 9.15 
n-C 43 28 9,29 ).13 
n-C%y 28 17 12 
TOTAL RESOLVED 14.36 $.90 4,79) 
HYDROCARBON 
CONCENTRATION 
TOTAL UNRESOLVED 15,98 4,99 6,44 
HYDROCARBON 
CONCENTRATION 
V AVAILABLE 
BEST coP B-26 (i4/ 


TABLE B.29 YEAR-2 POLYCYCLIC AROMATIC HYDROCARBON (PAH) 
CONCENTRATIONS FOR NOAA TEST TISSUE HOMOGENATE 


M-2. 
Lee 
m/e Replicate | Replicate 2 Replicate 3 
Concentration wet weight) 

Naphthalene 128 0.04 0.94 9.02 
CN 142 0.4% 0.33 0.39 
CN | 56 0.85 0.72 0.85 
C4N 170 0.56 0.47 9.69 
CyN 184 0.07 0.11 0.10 
Bipheny| 1 54 0.07 0.95 0.07 
Fluorene 166 0.97 0.07 9.98 
C\F 180 0.08 0.96 0.08 
C2F 194 0.05 9.03 0.06 
C3F 208 0.91 <D.L. 9.02 
Phenanthrene 178 0.12 0.11 0.11 
C\P 192 0.35 9.27 0.34 
CoP 206 0.13 0.19 0.18 
CaP 220 0.9% 0.03 0.04 
CyP 234 <D.L. <P.L. 0.01 
Dibenzothiophene 134 0.05 0.94 0.05 
C,D 198 0.07 0.04 0.06 
Cal 212 0.93 0.92 0.03 
Cyb 226 <D.L. <D.L. 9.01 
F luoranthene 292 0.07 9.06 0.97 
Pyrene 202 9.0% 0.94 0.04% 
Benzanthracene 228 9.93 0.03 0.93 
Chrysene 223 9.03 0.94 0.94 
Benz fluoranthene 252 9.94 ).93 0.94 
Benzle)pyrene 252 0.91 0.01 9.02 / 
Benzla)pyrene 252 9.91 9.93 0.91 
Peryiene 252 <D.L. ).03 0.91 
TOTAL PAH 3.17 2.76 3.37 


(Surn of Above Coinpounds) 


AVAILABLE 


<> 
cx 


gest COPY 
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TABLE B.30 YEAR-2 MEAN CONCENTRATIONS OF HYDROCARBONS IN DUWAMISH III 
REFERENCE SEDIMENT DETERMINED BY THREE NATIONAL MARINE 
FISHERIES (NMF) LABORATORIES. 


NMF, Seattle NMF, Gloucester _NMF, Charleston 
HYDROCARBONS 
Concentrations (ng/g dry weight 

Naphthalene 320 (11) 320 (15) $20 (18) 250 = (21) 330 (11) 
2-Me thy inaphthalene 160 (17) 130 (4) 200 (33) 110 u9 iso (6) 
1-Methy Inaphthalene 120 16) 110 (5) 130 (32) 20 (16) 150 (8) 
Bipheny! 39 619 21 (7) 37—s (23) x SO 8) 537. (7) 
2,6-Dime thy Inaph tha lene 70 (10) 75 10 78) (16) 538 (5S) 76 (4) 
Acenaphthene 300 (22) 310 (8) 30 (2) 290 (16) $20 (9) 
Fluorene x10 (3) 330 (5) 330 19 290 69 %30 (10) 
Pnenanthrene 2300 (8) 2300 (7) 2800 (5) 2200 (9) 3200 (6) 
Anthracene 510 (3) 590 (9) 530 (2) 650 (16) 73%0 (2 
1 -MethyIphenanthrene 220 (it) 220 (7) 220 (5) #10 (52) 320 (10) 
Fluoranthene 3900 (9) 4000 (6) 3900 (4) 3700 (69 5600 (7) 
Pyrene 4100 ( 5) 4400 ( 3) 6200 (4%) 3900 (5) 5800 ( 6) 
Benz(a)anthracene 1500 (7) 1900 (8) 1700 (3) 1900 (5) 2100 (10) 
Chrysene 2600 (7) 3800 (15) 2700 (4) 2100 (7) 3600 (6) 
Benzole)pyrene 1600 (4%) 2000 (8) 1700 (3) 1900 (5) 2000 (9) 
Benzola)pyrene 1800 (3) 2220 (3) 1800 (3) 1700 (7) 2700 (6) 
Per ylene 510 (2) 640 ( 5) 530 (5) 460 (8) 710 (5) 
Dibenz(a,h)anthracene 310 (4) 670 (1) 280 (2 30 69 $30 (7) 


®Results expressed as means (n=3) 
Relative standard deviations expressed as a percent of the mean shown in parentheses. 


049 


TABLE B.31 YEAR-3 SATURATED HYDROCARBON CONCENTRATIONS FOR 
CANADIAN TEST SEDIMENT HS-2. 


Compound Replicate A Replicate B Replicate C 


Concentration(wog/g dry weight) 


n-C, 4 0.14 0.18 0.14 
n-Cie 0.28 0.28 0.24 
n-C 0.41 0.46 0.37 
Isopfenoid 0.55 0.60 0.49 
n-C 0.59 0.56 0.46 
Pristane 4.97 5.39 4.30 
n-C 0.46 0.51 0.41 
PhytSne 1.22 1.33 1.06 
N-Ci 4 0.63 0.76 0.64 
n-Co9 0.47 0.46 0.39 
n-C20 0.63 0.67 0.54 
n-C3) 0.39 0.41 0.32 
n-C3- 0.63 0.63 0.53 
nC) 0.40 0.37 0.37 
n-Coe 0.68 0.59 0.54 
n-Coe 0.42 0.43 0.41 
n-C39 0.89 0.85 0.73 
n-cs) 0.59 0.53 0.44 
n-Cs9 2.06 1.74 1.39 
n-C40 0.72 0.42 0.31 
n-C3y 0.27 1.77 1.81 
n-C3) 0.38 0.64 0.52 
n-Ca5 1.09 0.76 0.63 
n-C3, 0.31 0.52 0.13 
TOTAL RESOLVED 34.6 38.3 38.7 
HYDROCARBON 

CONCENTRATION 

TOTAL UNRESOLVED 198.7 264.9 292.6 
HYDROCARBON 

CONCENTRATION 
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TABLE B.32 YEAR-3 POLYCYCLIC AROMATIC (PAH) CONCENTRATIONS 
FOR CANADIAN TEST SEDIMENT HS-2. 


Compound Replicate A Replicate B Replicate C 


Concentration(wg/g dry weight) 


Naphthalene 0.13 0.17 0.12 
C,N 0.30 0.41 0.30 
C5N 0.50 0.78 0.59 
C3N 0.59 1.12 0.83 
cau 0.20 0.61 0.52 

Biphenyl 0.05 0.06 0.04 

Fluorene 0.29 0.32 0.15 
C,F 0.14 0.25 0.14 
C5F 0.19 0.38 0.27 
CF 0.14 0.51 0.34 

Phenanthrene 3.30 3.71 2.16 
c,P 0.93 1.33 0.90 
C5P 0.48 1.14 0.81 
CP 0.22 0.80 0.60 
c,4P 0.29 0.76 0.38 

Dibenzothiophene 0.21 0.24 0.16 
c,D 0.10 0.21 0.16 
C4D 0.14 0.33 0.24 
c,D 0.14 0.34 0.19 

Fluoranthene 5.88 6.81 3.01 

Pyrene 3.96 5.19 2.95 

Benzo(a)anthracene 1.54 1.81 0.35 

Chrysene 1.74 2.21 0.29 

Benzofluoranthene 2.99 3.37 0.20 

Benzo(e)pyrene 1.00 0.27 0.02 

Benzo(a)pyrene 0.75 1.04 0.06 

Perylene 0.30 1.17 0.13 

TOTAL PAH 26.5 35.3 15.9 


(Sum of Above Compounds) 
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TABLE B.33 


YEAR-2 RESULTS OF 12 REPLICATE ANALYSES OF 
PROCEDURAL BLANKS FOR SEDIMENT HYDROCARBON 


DETERMINATIONS. 
¥ n-alkanes UCM L PAH 
Hydrocarbons (ug/g dry weight} 

0.11 <D.L. 0.005 
0.06 0.54 <D.L. 
0.33 <D.L. <D.L. 

0.41 <D.L 0.001 
0.07 <D.L 0.013 

9.23 <D.L 0.011 

0.06 <D.L 0.001 
0.60 <D.L 0.003 
0.08 <D.L 0.003 
0.09 <D.L 0.064 
0.10 <D.L 0.007 
0.16 <D.L 0.007 
Mean 0.19 - 0.010 
$.D. 0.17 . 0.018 

CV 90 ; 180 
Detection Limits 9.01 0.01 0.001 


250 g dry weight assumed for computation. 
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TABLE 8.34 YEAR-2 RESULTS OF 8 REPLICATE ANALYSES OF 
PROCEDURAL BLANKS FOR HYDROCARBON TISSUE 
DETERMINATION--GC AND GC/MS DATA. 


¥ n-alkanes UCM PAH 


Hydrocarbon Concentration (ug/g wet weight}® 


0.6 <D.L. 0.012 
0.9 <D.L. 0.002 
0.1 <D.L. 0.003 
0.1 <D.L. 0.001 
0.1 <D.L. 0.001 
0.9 <D.L. 0.002 
1.3 <D.L. 0.061 
0.1 <D.L. 9.006 
Mean 0.5 - 0.008 
$.D. 0.5 - 0.014% 
CV 100 - 175 
Detection Limits - - 9.001 


210 g wet weight assumed for computation. 
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TABLE 8.35 YEAR-2 RESULTS OF SIX REPLICATE ANALYSES 
OF PROCEDURAL BLANKS FOR HYDROCARBON 
TISSUE DETERMINATION--UV/F DATA. 


312 nm 355 nm $25 nm 


Hydrocarbons Concentrations (ug/g wet weight*® 
Calculated at 312, 355, and $25 nm 


0.28 0.07 <D.L. 

0.09 0.03 <D.L. 

<D.L. <D.L. <D.L. 

<D.L. <D.L. <D.L. 

0.27 0.07 <D.L. 

0.55 0.02 <D.L. 

Mean 0.20 0.04 <D.L. 
8.D. 0.20 0.03 - 
CV 100 75 - 


310 g wet weight assumed for computation 
limit of detection 0.01 ug/g wet weight. 
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TABLE B.36 YEAR-3 RESULTS OF 12 REPLICATE ANALYSES OF 
PROCEDURAL BLANKS FOR SEDIMENT HYDROCARBON 
DETERMINATIONS. 


I n-alkanes UCM = PAH 


Hydrocarbons(wg/g dry weight)® 


0.11 <D.L. 0.001 
0.48 <D.L. <D.L. 
0.44 <D.L. 0.002 
0.02 <D.L. 0.001 
<D.L. <D.L. <D.L. 
0.12 <D.L. 0.003 
0.06 <D.L. <D.L. 
0.33 1.40 <D.L. 
0.08 <D.L. <D.L. 
0.02 <D.L. <D.L. 
0.01 <D.L. <D.L. 
NA* NA* <D.L. 
Mean 0.15 — 0.001 
SD 0.18 - 0.001 
Cv(%) 119 - 100 
Detection Limits 0.01 0.01 0.001 


2509 dry weight assumed for computation 
NA= Not analyzed 


*Procedural blank for sample batch analyzed for PAH only. 
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TABLE B.37 YEAR-3 RESULTS OF 5 REPLICATE ANALYSES OF 
PROCEDURAL BLANKS FOR HYDROCARBON TISSUE 
DETERMINATION (GC-FID AND GC/MS}, 


I n-alkanes UCM = PAH 


Hydrocarbon Concentration (wg/g wet weight) 


0.2 <D.L. 0.003 
0.5 <D.L. <D.L. 
0.6 <D.L. <D.L. 
12.8* 41.9* 0.048* 
0.5 <D.L. <D.L. 
Mean 2.9 - 0.010 
SD 5.5 - 0.021 
CV(%) 190 - 212 
Detection Limits — — 0.001 


#109 wet weight assumed for computation. 


*Samples processed with procedural blank were reanalyzed and 
hydrocarbon contamination was determined to be isolated in the 
procedural blank. 
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TABLE B.38 YEAR-3 RESULTS OFr FOUR REPLICATE ANALYSES 
OF PROCEDURAL BLANKS FOR HYDROCARBON TISSUE 
DETERMINATION -- UV/F DATA. 


312 na 355 na 425 na 


Hydrocarbon Concentrations (ug/g wet weight)® 
Calculated at 312, 355, and 425 na 


0.24 0.15 0.17 
0.85 0.38 0.33 
<D.L. 0.21 0.10 
<D.L. 0.89 0.13 
Mean 0.27 0.41 0.18 
SD 0.40 0.34 0.10 
CV % 149 82 $7 


910g wet weight assumed for computation. 


Limit of detection 0.01 ug/g wet weight. 


For mean determination, <D.L. = 0. 


BEST COPY AV AILABLE 
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TABLE B.39 YEAR-1 RECOVERIES OF PAH CONTAINED IN 
NBS-SRM-1647 SUBJECTED TO HYDROCARBON 
ANALYTICAL SCHEME. DATA REPORTED 
RELATIVE TO O-TERPHENYL INTERNAL 


STANDARD. 
Percent Recovery Relative 

to 0-Terphenyl 

Replicate No. 
1 2 3 4 5 xz + sd 
Naphthalene 30 24 11 30 22 23 +) «68 
Fluorene 64 62 141 69 58 79 + 35 
Phenanthrene 131 131 92 132 116 120 + 17 

A — 

Fluoranthene 46 48 60 53 43 50 + 7 
Pyrene 48 4g 62 55 43 51 + 7 
Benzo(a)anthracene 38 45 122 48 37 58 + 36 
Chrysene 43 46 112 51 38 58 + 31 
Benzofluoranthene 95 119 81 113 97 101 + 15 
Benzo(a)pyrene 30 38 86 30 30 430 + 2u 
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TABLE B.40 YEAR-1 ANALYTICALLY DETERMINED UV/F TOTAL OIL 
CONCENTRATIONS IN SEDIMENTS FORTIFIED WITH 
VARYING CONCENTRATIONS OF PRUDHOE BAY CRUDE 
OIL. 
Concentration UV/F (312 oe) UV/F (355 na) 
Saaple Added Concentration Concentration 
Replicate (ue/g ary weight) (ue/g Gry weight) (ue/e ary weight) 
1 181.8 136.2 145.7 
2 149.0 94.7 94.7 


148.4 93.5 97.6 


TABLE B.41 YEAR-2 RESULTS OF 6 REPLICATE ANALYSES 
OF SPIKED AETHOD BLANKS FOR SEDIMENT 
PROCEDURE-~GC-FID DATA. 


n-Cio n-Ciy ney n-Ci5 n-Coy —629 n Ca n-Cey 


Aug Individual Hydrocarbon) 
<D.L. <D.L. <D.L. <D.L. 2.11 1.9% 1,92 1,93 
2.91 4.7% 9. 9. 1.64 1.43 1.24 1,32 
2.13 9.11 1.19 1,18 1,8 1.395 1,59 1,44 
9.95 9.13 9.17 9.29 1.75 1. % 1,9) 1,67 
i.32 1.86 1.52 1,51 1.76 1,79 2.08 1.41 
0.93 1.42 1341 1.20 1,46 1.4% 1.16 1,94 
1.37 1.90 1.54 1,62 },97 1.71 1.75 1.7% 


Mean 1.2) 4,95 0.9% 9,99 1,43 1.46 1,0 1,9 

$.D. 0.98 6.94 9.” 9,69 9,49 9.91 9.90 9.429 

CV $1 149 69 4 17 1% 9 13 

Amount Spiked 2.20 2.29 2.20 1,99 2,99 2.99 2.99 2,95 
(ug) 

Average Recovery 55 225 45 46 4) 4) 5 /7 
(% 
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TABLE B.42 YEAR-2 RESULTS OF 8 REPLICATE ANALYSES OF SPIKED METHOD BLANKS 
FOR SEDIMENT PROCEDURE--GC/MS DATA. 


Amount Average 
of Spike Recovery 
Mean SD CV — (yg) (%) 


(ug Individual Hydrocarbon) 


Napiitha lene <D.L. <D.L. 0.02 1.86 81.37 2.00 1.30 2.07 I.th 0.93 84 2.05 54 
1-Methy! naphthalene <DL. <DL. O11 1.73 1.39 1.99 1.56 0.97 0.97 0.82 84 2.05 54 
2,3-Dinethyl naphthalene <D.L. <D.L. <D.L. 1.91 1463 2.31 1.99 <D.L. 0.99 1.06 107 2.05 48 
Phenanthrene 1.84 1.14 1.85 1.80 1.63 1.97 2.11 1.92 1.78 0.29 16 2.05 87 
Dibenzothiophene 1.14 0.76 1.72 1.73 1.58 2.13 2.05 1.91 1.62 0.47 29 2.05 79 
Pyrene 0.50 0.77 2.69 2.11 1.97 2.40 2.36 2.43 1.90 0.81 42 2.05 93 
Chrysene 1.86 2.81 2.54% 2.18 1.71 2.31 2.39 2.13 2.26 0.36 16 2.05 109 
Ben zola)pyrene <D.L. 2.91 0.20 1.26 81.47 iil 0.69 O47 1.01 0.92 YI 2.05 45 
Perylene 0.30 1.76 1.85 136 81.32 1.78 1.81 066 1.35 O59 13 2.05 66 


YEAR-2 RESULTS OF TRIPLICATE ANALYSES 
OF SEDIMENT SAMPLES SPIKED WITH PRUDHOE 
BAY CRUDE OIL . 


TABLE B.43 


Replicate Replicate Replicate 
i 2 3 Mean S.D. CV 


Concentration (ug of Hydrocarbon) 


Gravimetric Data 


Saturated Hydrocarbons 14,674 15,120 14,922 14,905 233 1.5 
Aromatic Hydrocarbons 12,396 12,158 12,248 12,251 % <0.1 
Total Hydrocarbons 27,020 27,278 27,170 27,156 129 40.1 
Chromatographic Data 
Resolved Hydrocarbons 3,207 3,201 3,106 3,171 566 1.8 
Unresolved Complex Mixture> 371 790 706 622 222 35.6 
Total Hydrocarbons? 3,579 3,991 3,812 3,791 206 5.4 
Total Aromatic Hydrocarbons® 800 825 680 768 78 10.1 


aPre xtrac ted sediment was rehydrated, spiked with 50 mg Prudhoe Bay 


Crude Oil (36.3 percent residium; Coleman, 1978), and processed 


according to sediment procedure used in the BSMP study. 


>Saturated hydrocarbons from n-Ci9 to n-C 44 analyzed by GC-FID. 


CSuite of aromatic analytes analyzed by GC/MS. 
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TABLE B.44 YEAR-2 RESULTS OF TRIPLICATE ANALYSES OF 
TISSUE SAMPLES SPIKED WITH PRUDHOE BAY 
CRUDE OIL--UV/F DATA . 


Replicate Replicate Replicate 
l 2 3 Mean S.D. CV 


Wavelength (nm) (Total Oil in mg) 
312 48.6 $2.1 46.9 45.9 3.4 7 
355 42.2 38.4 39.5 40.0 2.0 5 
425 41.9 38.2 38.6 39.6 2.0 5 


&Commercial clams (Geisha brand) were homogenized and 
spiked with 50 mg Prudhoe Bay Crude Oil, and processed 
for UV/F analysis according to tissue procedure. 


‘ROLE B.45 YEAR-2 RESULTS OF TRIPLICATE ANALYSES OF 
TISSUE SAMPLES FOR SELECTED HYDROCARBON 
PARAMETERS (CONCENTRATION ywg/g WET WEIGHT). 


Replicate Replicate Replicate 
" 3 


Gravimetric Data 


Saturated Hydrocarbons 3.50 4.30 6.4 4.9 1.5 8 
Aromatic Hydrocarbons 30.6 123.6 $3.2 80.9 466.9 58 
Total Hydrocarbons 34.1 128.4 94.7 $5.7 48.0 56 
Chromatographic Data 
Resolved Hydrocarbons® 1.6 3.3 1.6 2.2 1.0 44 
Unresolved Complex Mixture* <D.L. <D.L. <D.L. <D.L. - - 
Total Hydrocarbons® 1.6 3.3 1.6 2.2 i.0 4% 
Total Aromatic Hydrocarbons? = 7.2 20.0 4.1 10.4 8.4 81 
UV/Fluore scence 
312 am 9.3 9.3 11.0 10.1 9.9 9 
355 nm 4.7 4.4 4.9 4.7 9.2 5 
425 nm 2.7 2.4 2.6 2.6 0.1 5 


4Saturated hydrocarbons analyzed by GC-FID. 


> Aromatic hydrocarbons analyzed by GC-MS. 


4s 
~ 
/ 
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TABLE B.46 YEAR-3 GC-FID RESULTS OF 11 REPLICATE ANALYSES OF SPIKED METHOD 
BLANKS FOR SEDIMENT PROCEDURE. 


Aeomt )3=«6Average 

Men SD CV of Spike Recwery 
(ug) (2) 

(ug Individual Bydrocarbon) 

oo, 6.11 3.0 5.18 4920 190 3.6 461 457 48 486 46 4411127 7 4.4 100 
ot, 9.17 7.0 6.27 5.18 5.86 5.144 0.4 49 543 49 5322 54 20 B 44 13 
ot. 8.44 5.8 5.62 4.55 6.72 4.6 467 4.78 5.2 481 5122 SD10 2 £39 1% 
ol, 19.23 5.02 8.55 7.06 11.43 8.3 64 6.18 627 60 571 862842 51 4,1 202 
oC. 18.69 5.02 8.47 7.08 10.9 10.53 6.14 5.8 6.17 606 5086 8083.8 @ 4.1 201 
oC, 846 5.3 79 46 73 7.3 473 56 6.78 647 482 6010702 4.1 14 
ot, 8.01 5.6 8.6 49 7.0 7.68 48 614 7.42 7.07 50 653142303 4.1 19 


BLANK PAGE 
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TABLE B.47 YEAR-3 GC/MS RESULTS OF 10 REPLICATE ANALYSES OF SPIKED METHOD 
BLANKS FOR SEDIMENT PROCEDURE. 
Amomt Average 
Mean SD CW of Spike Recovery 
(vg) (%) 
(ug Individual Hydrocarbon) 
Naphthalene 79 3.9 00 3.% 3.0 3.33 3.85 3.44 3.9% 2.49 3.50 1.85 53 4.1 85 
1-Methy] naphthalene 7.72 3.6 001 3.23 3.144 3.19 3.71 3.44 3.7% 2.42 3.43 1.87 55 4.1 84 
2,3-Dimethyl naphthalene 8.37 4.24 0.09 4.09 3.89 3.74 4.42 413 4.2 1.5% 3.88 2.13 55 4.1 % 
Phenanthrene 6.9 4.19 3.40 3.77 40 3.86 4.21 381 43 3.4 4.20 1.00 24 4.1 102 
Dibenzothiophene 6.97 4.21 3.038 3.5 406 3.3 403 3.73 43 3.41 4.14 1.07 26 4.1 101 
Pyrene 7.67 5.02 5.12 4.57 4539 4.70 4.89 4.70 5.18 4.45 5.09 0.% 18 4.1 124 
Chrysene 3.122 5.19 4.795 435 4.58 4.799 40 4.88 468 4.90 4.52 0.% 12 4.1 110 
Benzo(a)pyrene 2.5 5.01 3.822 33 4238 5.3 406 43 3.% 3.5 3.97 0.91 23 4.1 97 
Pery lene 2.12 6.18 5.17 5.24 7.18 7.57 6.52 7.20 5.4 3.26 5.9 1.77 322 4.1 1% 
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TABLE B.48 YEAR-1 QUALITY CONTROL 
DATA FOR TOTAL ORGANIC 
CARBON ANALYSES. 


STATION 7E-1005 TOC (mg/g) 
Split A 18.2 
Split B 15.9 
Split C 18.9 


STATION 7G-1006 


Split A 16.9 
Split B 17.8 
Split C 28.2 
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TABLE B.49 SUMMARY OF YEAR-1 REPLICATE GRAIN SIZE ANALYSIS 


STATION 54-1003 


6 A B a 8 A B 

1 38.79 58.86 0.33 0.06 0 0 

0 4.91 3.60 0.75 0.53 0.04 0 
1 4.43 3.46 2.19 2.58 0.46 0.47 
2 10.72 7.37 11,18 11.89 16.45 17.42 
3 8.82 5.94 60.97 60.59 77.28 76.19 
4 3.13 2.12 12.16 10.53 3.37 3.42 
5 4.21 2.09 2.08 3.00 1.91 2.00 

6 3.98 2.65 2.61 2.33 0 0 

7 3.98 2.76 1.47 2.04 0 0 

8 3.48 2.38 1.49 1.39 0 0 
3 4.01 2.06 1,13 0.88 0.48 0.52 

10 1.55 1.39 0.90 1,31 0 0 
STATION 6F-1004 STATIOS€ 58-1003 STATION“ 2?-1007 

r] é 8B 4 B 4 B 

1 0.31 0.47 4.92 2.52 0 0 
0 0.47 0.08 2.20 1.84 0 0.02 
1 0.68 0.28 11,11 11,42 0.07 0.07 
2 0.48 0.50 15.49 17.76 1 5 3 1 46 
3 1.38 1.25 34.66 37.11 42.87 41.73 
u 14.36 11.77 8.36 8.11 37.42 35.13 
5 7.58 12.24 1.54 0.56 3.63 4.80 
6 11.67 9.36 2.22 2.95 4.16 4.38 
7 13.53 13.70 3.20 2.64 2.99 3.80 
8 10.93 11,04 3.70 3.71 1.71 2.42 
9 8.73 9.90 3.17 3.37 1.83 1.59 
10 6.87 8.22 2.70 1,64 0.65 1,03 
10 22.42 21.18 6.73 6.36 3.11 3.58 
STATION SF-1003 STATIOS 74-1001 STATIONS 7£-1001 

r A B 4 B A B 

o1 4.92 2.52 0 0 2.02 0 
0 2.20 1.84 0.09 0.10 0.38 0.38 
1 11.11 11,42 0.22 0.19 0.61 0.71 
2 15.49 17.76 0.26 0.38 1,34 1,60 
3 34.66 37.11 1.82 1.90 4.06 3.92 
u 8.36 8.11 26.19 27.21 28.30 25.98 
5 1,54 0.56 79.88 37.94 25.97 30.88 
6 2.22 2.95 13.80 13.16 12.66 11,86 
7 3.20 2.64 &.68 5.18 6.72 6.84 
8 3.70 3.71 3.65 3.95 4.03 4.96 
+ 3.17 3.37 2.99 2.62 2.62 2.74 
10 2.70 1,64 1.26 1.81 1.41 1.94 
210 §.73 6.36 5.16 5.57 9.88 8.19 

B- 
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TABLE B.50 SUMMARY OF YEAR-2 REPLICATE GRAIN SIZE ANALYSES 


STATION iD STATION 28 STATION 38 
Phi A 8B AB A 8B A B 
-1 0 0 0 0 0 0 “T.27. 0-02 
0 0 0 0.01 0.02 0 0.01 0.07 0.05 
1 0.01 0.01 0.18 0.20 0.05 0.92 0.20 90.17 
2 0.26 0.17 0.49 0.45 0.26 0.22 0.59 0.54 
3 52.84 52.05 23.56 22.41 5.05 4.80 1.89 1.68 
4 35.89 36.39 11.93 11.16 4.54 &.32 22.09 21.45 
5 5.29 5.45 3.91 4.17 3.13 2.95 23.68 27.39 
6 2.06 2.27 8.17 5.46 13.96 14.40 17.39 16.72 
7 1.16 1.19 11.65 11.73 18.45 19.05 9.56 9.39 
8 0.76 0.78 9.83 12.91 16.68 16.10 6.37 6.27 
5) 0.46 0.58 5.92 8.10 10.469 12.65 3.39 6.35 
190 0.02 0.05 8.95 6.99 7.16 7.01 2.22 1.72 
>10 1.32 1.08 15.59 16.42 20.25 18.66 11.28 10.26 
STATION 5A STATION 5E STATION 5K STATION 50) 
Phi A 8B A 8B AB A 8 
7 "2.62 4.10 “0.17 0.92 $.13 “0.03 +O 
0 0.37 0.18 0.30 0.03 0.63 1.13 0.05 90.07 
i 0.79 0.65 0.57 90.38 1.88 2.39 0.29 90.30 
2 $.88 8.20 6.19 6.42 5.41 7.31 26.53 26.50 
3 11.85 11.83 32.56 40.27 9.13 12.01 66.12 65.71 
4 32.15 31.52 7.42 7.68 9.63 10.9% 5.25 5.37 
5 14.99 15.22 0.52 2.39 7.68 9.78 3.13 3.47 
6 10.12 10.07 4.75 5.36 20.28 19.88 0 0 
7 5.87 $88 8.39 7.23 20.49 18.51 0 9 
8 3.78 3.72 7.83 8.46 6.83 7.21 0 0 
9 1.53 2.19 8.95 4.95 1.45 1.27 0.60 0.57 
10 2.56 2.19 6.06 5.72 0.83 0.29 9 9 
>10 4.49 6.25 16.31 11.07 11.66 9.28 0 9 
STATION 6C STATION 7A STATION 7D 
Phi A 8B A 8B A 8 
=! "9.06 0.19 0 0 Oo oO 
0 0.0% 0.11 0.03 9 9.02 9 
i 9.17 9.15 0.01 0 9.91 9.93 
2 0.72 9.7% 0.12 0.08 0.19 90.10 
3 7.86 7.80 0.46 90.50 7.78 8.96 
4 30.52 31.69 27.25 26.12 45.74 45.96 
5 5.47 5.70 41.13 63.92 7.17 8.26 
6 8.65 7.56 14.57 14.83 5.72 6.09 
7 8.76 9.06 6.13 5.63 6.9% 6.56 
8 8.86 8.62 2.81 2.97 6.86 6.92 
9 6.30 5.71 0.88 0.83 5.46 5.80 
10 6.66 6.19 0.% 1.00 3.40 3.28 
>10 15.95 16.50 5.66 5.91 10.28 9.82 
B-50 06 7 
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TABLE 8.51 SUMMARY OF YEAR~3 REPLICATE GRAIN GIZE ANALYSES 
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RESULTS OF STATISTICAL ANALYSES 
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SECTION 1 


MEAN LOG CONCENTRATIONS OF METALS IN FINE 


SEDIMENT BY STUDY AREA REGION 


27 


ARTA 
SON GAY AREA G*EMDICOTT FIELO 


AT @EGIONMS 1-6 (YEARS 2.3) 
FOR EACH SAMPLING YEAR 
PLOT OF BAsREGION Svmeo. 1S VALUE OF YEAR 


ee ee — ee ee ee ee — — — — —— 
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~ 
oe 


—9 


“eee eee ee Qee eee eee eee ewes 


“eee ee eee Gee eeeee 


— “eee ee ee eee 2 
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1-6 (YEARS 2.3) 
SAPLING TEAR 


- 
ta] La) 
- - 
“ 
“—-e e . — —Ni —— 
8 J ta Se 
- - - - - 
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10 


20 
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SAMPLED AT REGIONS 1-@ (YEARS 2.3) 


-——-¢ 


— —— =] © = —— oe oe Oe — —— — 
J ~ - 
8 J J J 


* 
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METALS FROM FINE SEDIMENTS SAMPLED AT REGIONS 1-6 (YEARS 2.3) 
PLOT OF MEAN LOG CONCENTRATIONS FOR EACH SAMPLING YEAR 
REGION MUBER ON X-AXIS: 
1=CAMDEN BAY AREA 2*FOGGY ISLAND BAY AREA 3*KUPARUK RIVER GAY AREA 
4=EAST HARRISON BAY AREA &=WEST HARRISON GAY AREA G<ENDICOTT FIELD 


PLOT OF CUreREGION SYMBOL IS VALUE OF YEAR 


2 
3 
2 
3 
d 
2 
3 
3 2 
2 2 
3 
‘ ‘ ‘ ‘ J J 
' 2 ‘ & s 
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METALS FROM FINE SEDIMENTS SAMPLED AT REGIONS 1-6 (YEARS 2.3) 31 
PLOT OF MEAN LOG CONCENTRATIONS FOR EACH SAMPLING YEAR 
REGION PABBER OW K-AXIS: 
1*CAMDEN GAY AREA 2*FOGGY ISLAND GAY AREA 3*KIPAMLK RIVER GAY AREA 
4*EAST HARRISON GAY AREA S<WEST HARRISON GAY AREA G-ENMDICOTT FIELD 


PLOT OF PB*REGION SYMBOL IS VALUE OF YEAR 


a 
3 2 
a 2 
3 
a 
4 
a 
3 
3 
2 
J J J J J 
' 1 ‘ t « 7 
REGION 
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METALS FROM FINE SEDIMENTS —e—⏑ AT REGIONS —— (YEARS 2.3) 
PLOT OF MEAN LOG COMCENTRATICO§“NS FOR EACH GAP LinG YE 
REGION MASHER Ge 1-AXIG: 
1*CAMDEN GAY AREA 2°f0GGT ISLA GAY AREA 3-0 AM RIVER GAY AREA 
“°EAST HARRISON GAY AREA G*WEST HARRIGON GAY AREA G+EMDICOTT FIELD 


PLOT OF VeREGION Svmeo. 1S VALUE OF Vea 


3 
2 2 
7 
3 
2 
2 
2 
3 
J 
J 
+ ‘ t cS 


WE bob hate 


S SMPLED AT REGIONS 1-6 (YEARS 2.3) 
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REGION ta OM K- AXIS. 
1*CAMDEN GAY AREA 2*FOGGY ISLA GAY AREA 3°KUPAMEK RIVER GAY AREA 
S*EAST HARRISON GAY AREA «WEST HARRISON GAY AREA G*ENDICOTT FIELD 


PLOT OF TOC*REGION SYMBOL IS VALUE OF YEAR 


2 
2 
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1 3 
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HYOROCARGOMS AMG) AUX VARS FROM GULK SEDIMENTS SAMPLED AT REGIONS 1-6 
PLOT OF 


1*CAMDEN GAY AREA 2*FOGGY ISLAND GAY AREA SAP AMM RIVER BAY AREA 
4*CAST HARRISON GAY AREA S-WEST HARRISON GAY AREA G+EMDICOTT FIELO 


PLOT OF MUD REGION SYMBOL IS VALUE OF YEAR 
3 
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SECTION 2 


GEOMETRIC MEAN CONCENTRATIONS 


AND 95 PERCENT CONFIDENCE INTERVALS 


FOR EACH SET OF ANALYTES ARRANGED BY STATION 


GEOMETRIC MEANS A 85% CONFIDENCE INTERVALS FOR ALL VARIABLES 
AT EACH MARINE STATION IN THE BEAUFORT SEA 
FINE SEDIMENT SAMPLE DATA 
Pee em meme e ne meen nee wenn wenn meee omen ween ec renesenn== STATED IA nn mm nnn nn nnn rn ne nen ene emcee eee ene e nn en cee erceene 
STATION TYPE OF 7 MOPSIISSING GEOMETRIC % STO OF LOWER 8S% CONF. UPPER 85% CONF. 
CONCENTRATION VALUES EAN GEOM. MEAN LIMIT FOR GM. LIMIT FOR G.M. 
1A Ld] 1 0.18 
1A F J o 068 
1A P 1 0.13 
1A o 1 © .024 
1A PAH 1 0.23 
1A PHYT 1 0.083 
1A PRIS 1 0.061 
1a LALK 1 1.93 
1A TALK 1 14.68 
1A ToT 1 26.21 
1a BA 2 341 1.22 232 $01 
i 1a co 2 0.19 1.13 0.18 0.26 
* 14 CR 2 68 1.10 74 107 
1a or 2 28.7 1.01 28.9 30.5 
1A PS 2 16.4 1.20 11.4 23.6 
1A v 2 128 1.06 118 130 
1A zn 2 128 1.26 79 107 
1a Toc 2 0.64 1.20 6.73 13.82 
1A UD 2 o4.1 1.068 57.0 72.1 
1A FFPI 1 61 
1A 1$0/ ALK 1 0.414 
1A LALK/TAL 1 0.078 
1A PRIS/PHY 1 1.8 
1a n/P 1 1.1 
1A P/O 1 8.6 
1a PAH/TOC 1 0.020 
1A ror / roc 1 2.3 
1A BA/CR 2 3.8 1.33 2.2 6.7 
1A BA/V 2 2.7 1.27 1.7 4.3 
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GEOMETRIC MEANS AMD OS% CONFIDENCE INTERVALS FOR ALL VARIABLES 
AT EACH MARINE STATION IN THE BEAUFORT SEA 


Fiet® SCOIMENT SAMPLE DATA 


wa nnn nnn nn nnn nnn nn nn nnn nnn nn ee ene ee - ++ ----------- STATION" 18 ------------------------------------------------------------ 
STATION TYPE OF @ MOMMISSING GEOMETRIC % STD ERR OF LOWER 85% CONF. UPPER 95% CONF. 
CONCENTRATION VALUES mE AN GEOM. MEAN LIMIT FOR G.. LIMIT FOR Gm. 
18 nN ° 
18 F 0 
18 ⸗ 0 
18 2 0 
18 PAH 0 
18 PHYT 0 
18 PRIS ° 
18 LALK o 
18 TALK 0 
18 ToT 0 
a 18 BA 2 304 1.89 147 903 
: 18 co 2 0.13 1.08 0.11 0. 18 
~ 18 cR 2 04 1.08 74 9s 
- 18 cu 2 26.3 1.08 23.4 29.5 
18 Pe 2 16.7 1.03 15.8 17.7 
18 v 2 132 1.046 122 141 
18 Pa 2 91 1.04 a4 es 
18 Toc 2 7.23 1.12 5.81 8.99 
18 MUD 2 13.1 1.08 11.2 15.4 
18 — ° 
18 iso / ALK ° 
18 LALK/TAL ° 
18 PRIS/PHY 0 
18 n/P o 
18 P/0 0 
18 Pan/TOC 0 
18 ToT / Toc 0 
18 BA/CR 2 4.3 1.09 1.8 12.1 
18 BA/v 2 2.8 1.88 1.0 7.4 
BEST COPY AVAILABLE 


GEOMETRIC MEANS AND 85% CONFIDENCE INTERVALS FOR ALL VARIABLES 
AT EACH MARINE STATION IN THE BEAUFORT SEA 


FINE SEDIMENT SAMPLE DATA 


Cr ere emer emer enone. see eew enone wosseronnweseeesessssssosena= STATIONS IC mmm mann nw wn ww mm nw nn nn ne nn nn nnn nnn nnn nnn nnn nnnn= 
STATION TYPE OF @ MOMMISSING GEOMETRIC % STO ERR OF LOWER 95% COMF. UPPER O8S% CONF. 
CONCENTRATION VALUES WE AN GEOM. MEAN LIMIT FOR GH LIMIT FOR G.M. 
1c La] Cc 
1c F 0 
10 P oO 
1c Oo 0 
10 PAH 0 
1c PHYT oO 
1c PRIS 0 
1c LK 0 
1c 1K 0 
1c TO oO 
1c BA 2 395 1.27 249 626 
i 1c co 2 0.11 1.48 0.05 0.23 
* 1c CR 2 6s 1.02 82 89 
1c cy 2 24.7 1.046 22.8 26.7 
1c PB 2 18.6 1.01 18.2 8.9 
1c v 2 142 1.01 140 144 
1c zN 2 97 1.08 63 114 
1c Toc a 8.94 1.07 7.82 10.23 
1c saU0 2 68.8 1.00 68.8 70.0 
1c FFPE 0 
1c 1$0/ ALK 0 
1c LALK/TAL oO 
1c PRIS/PHY Oo 
1c n/P 0 
1c P/O 0 
1c PAH/TOC 0 
10 ToT/Toc 0 
1c BA/CR 2 4.6 1.30 2.8 7.7 
1c BA/V 2 2.8 1.26 1.8 4.4 
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GEOMETRIC MEANS AMD SS% CONFIDENCE INTERVALS FOR ALL VARIABLES 
AT EACH MARINE STATION IN THE BEAUFORT SEA 


FINE SEDIMENT SAMPLE DATA 


SPP OSS SOS SSOP SSO SOOO SS SS OS SOS SSOSSOSOSSSSSSSSSSSSSSSOSS® STAVE —— 
STATION TYPE OF @ MONMMISSING GEOMETRIC % STD ERR OF LOWER 9S% CONF. UPPER 95% CONF 
CONCENTRATION VALUES mE AN GEOM. MEAN LIMIT FOR G.M. LIMIT FOR G.M. 
10 6 0 
10 F 0 
10 P o 
10 0 0 
10 PAH ° 
10 PHYT ° 
10 PRIS ° 
10 LALK 0 
10 TALK 0 
10 ToT 0 
a 10 BA 2 471 1.08 403 ss1 
i 10 co 2 0.16 1.24 0.10 0.24 
- 10 CR 2 78 1.08 es 87 
= 10 cu 2 26.0 1.01 28.3 26.7 
10 Pe 2 19.8 1.28 12.0 31.7 
10 v 2 es 1.08 rT) 110 
10 zn 2 6s 1.01 a4 87 
10 Toc 2 s.s88 1.12 4.68 7.39 
to X 2 23.9 1.47 11.3 $1.0 
10 FFPI 0 
10 1$0/ ALK ° 
10 LALK/TAL 0 
1D PRIS/PHY 0 
10 n/P 0 
10 P/0 0 
10 PaH/TOC 0 
10 ror / roc 0 
10 da / ca 2 6.3 1.01 6.2 64 
10 Ba/V 2 4s 1.15 3.6 63 


r / 
J 
wl — 


BEST COPY AVAILABLE 


rr 1111111——11——11———————0——————————————— ———— — VVVVVvVvVvVvVvVvv — 


GEOMETRIC MEANS AMD 95% CONFIDENCE INTERVALS FOR ALL VARIABLES 
AT EACH MARINE STATION IN THE BEAUFORT SEA 
FINE SEDIMENT SAMPLE DATA 
wane nanan anne n nnn nana nn nanan nnn ew awww nnn an nnn nnnnnnan=e STATION*1E ------------------------------------------------------------ 
STATION = TYPE OF ¢ WOMMISSING GEOMETRIC % STO ERR OF LOWER 8S% CONF. UPPER 85% CONF. 
CONCENTRATION VALUES MEAN GEOM. MEAN = LIMIT FOR Gm. LIMIT FOR G.M. 
1€ " ° 
1€ J 0 
1€ ⸗ 0 
1€ o ° 
1€ PAH 0 
1€ PHYT ° 
1€ PRIS ° 
1€ LALK ° 
1€ TALK ° 
1€ TOT ° 
1€ BA 2 407 1.19 290 872 
7 1€ co 2 0.12 1.19 0. 10 0. 15 
~ 1€ cR 2 67 1.02 e4 ee 
a 1€ cu 2 21.9 1.18 16.5 29.0 
1€ Pe 2 16.6 1.30 9.9 27.7 
1€ v 2 83 1. 10 es 101 
1€ IN 2 74 1.14 87 98 
1€ TOC 2 6.82 1.70 2.41 19.32 
1€ MUO 2 49.6 1.87 14.5 169.3 
ie FFPI 0 
1€ 1$0/ ALK ° 
1€ LALK/TAL 0 
1€ PRIS/PHY 0 
1€ w/P 0 
1€ P/0 0 
1€ PAH/TOC 0 
1€ TOT/TOC 0 
1€ BA/CR 2 6.1 1.21 4.2 8.9 
1€ Ba/v 2 4.9 1.08 4.2 8.7 
BEST COPY AVAILABLE 


1987 


GEOMETRIC MEANS AND ©5% CONFIDENCE INTERVALS FOR ALL VARIABLES 
AT EACH MARINE STATION IM THE BEAUFORT SEA 


FINE SEDIMENT SAMPLE DATA 


peer eee nnn ccc cc ewe cc ewww en oc cco ee eee cweecneennenweeeescceeee STATIONSIA -------------- 22-2 no no enone wenn en wren ene eee ne---ecee- 
STATION TYPE OF # MOMMISSING GEOMETRIC % STO ERR OF LOWER 85% CONF. UPPER 95% CONF. 
CONCENTRATION VALUES mE AN GEOM. MEAN LIMIT FOR G.™. LIMIT FOR GC. 
2A h ° 
2A r ° 
2A P r) 
2A 0 ° 
2A PAH ° 
2A PHYT ° 
2A PRIS ° 
2A LALK ° 
2A TALK r 
28 TOT ry 
a 2A BA 2 1.29 
2A co 2 0.19 1.03 
* 2A CR 2 82 1.14 
28 cu 2 25.8 1.08 
2A Pe 2 18.4 1.08 
2A v 2 114 1.00 
2A IN 2 es 1.19 
2a TOC 2 13.37 1.21 
2A MUD 2 88.7 1.07 
2A FFPL r) 
2A 1$0/ALK 0 
2A LALK/TAL ° 
2A PRIS/PHY ° 
2A n/P ° 
2A —T ° 
2A PAH/TOC ° 
2A ToT/TOC 0 
2A BA/CR 2 48 1.40 
2A BA/V 2 3.5 1.23 


BEST COPY AVAILABLE 


GEOMETRIC MEANS A OSL CONFIDENCE INTERVALS FOR ALL VARIABLES 
AT EACH MARINE STATION IN THE BEAUFORT SEA 


FINE SEDIMENT SAMPLE DATA 


]——— — — — STATIONGID ~~~ mm mn nnn em mn nn nn nnn nen nnn mewn www nn wenn wanna nanan nnn nnnn 
STATION TYPE OF @ NOMMISSING GEOMETRIC % STO ERR OF LOWER 85% CONF. UPPER 85% CONF. 
CONCENTRATION VALUES ee AN GEOM WEAN LIMZT FOR GM. LIMIT FOR Gm 
28 La] 0 
28 F 0 
78 Pr 9 
28 Oo 0 
28 PAH 0 
28 PHYT 0 
28 PRIS 0 
28 LALK 0 
28 TALK 0 
28 Tor 0 
oO 28 GA 2 301 1. 229 394 
i 28 co ? 0.1% 1.0 0.” 0.20 
a 28 Cr 2 78 1.08 76 78 
28 Gu 2 24.9 1.6% 9.1 32.6 
28 Ps 2 4.1 1.92 4.3 17.7 
76 v 2 16 1.08 oe 138 
28 zn a ae 1.08 77 104 
28 Toc 2 5.28 1.87 1.34 18.07 
78 saU0 2 10.4 1.08 8.4 4.5 
28 rrPt 0 
28 1$0/ ALK 0 
28 LALK/TAL 0 
28 PRIS/PHY 0 
28 w/e 0 
28 P/0 0 
28 PaH/ TOC 0 
28 ToT /TOC 0 
28 B2/CR 2 3°89 1.92 3.0 80 
22 da / v ? 2.6 1.05 2.3 2.9 


BEST COPY AVAILABLE 9983 


GEOMETRIC MEANS AND 95% CONFIDENCE INTERVALS FOR ALL VARIABLES 
AT EACH MARINE STATION IN THE BEAUFORT SEA 


FINE SEDIMENT SAMPLE DATA 
6664 STATION=2C ------------------------------------------------------------ 


STATION TYPE OF @ WONMISSING GEOMETRIC % STP ERR OF LOWER 95% CONF. UPPER 985% CONF. 
CONCENTRATION VALUES ME AN GEOM. MEAN LIMIT FOR GM. LIMIT FOR GM. 


TALK 


216 686 
0.08 0.18 
81 68 
21.5 28.0 
14.9 20.8 
131 146 
100 107 
6.21 12.22 
51.5 73.0 


365 
0.12 
64 
28.0 
17.6 
138 
103 
8.71 
63.8 


LT-o 


SBRRRASBRASAAARRA SARA AAARAA 
3Egy<sesess 
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sss8ssesue 


BEST COPY AVAILABLE 


GEOMETRIC MEANS AND 95% CONFIDENCE INTERVALS FUR ALL VARIABLES 
AT EACH MARINE STATION IN THE BEAUFORT SEA 


FINE SEDIMENT SAMPLE DATA 


ee GUATIGNCED -------------- 2 nnn enon nn ono oe one 
STATION TYPE OF @ WOMMISSING GEOMETRIC % STD ERR OF LOWER 9S% CONF. UPPER 95% CONF. 
CONCENTRATION VALUES EAN GEOM. MEAN LIMIT FOR GW. LIMIT FOR GM. 
20 " 0 
20 r 0 
20 Pp 0 
20 D 0 
20 PAH 0 
20 PHYT 0 
20 PRIS 0 
20 LALK 0 
20 TALK 0 
20 ToT Oo 
a 20 BA 2 332 1.01 326 339 
' 20 co 2 0.27 1.08 0.24 0.30 
20 CR 2 83 1.03 17 se 
@ 20 cu 2 27.3 1.12 22.0 34.0 
20 PB 2 16.0 1.18 11.5 22.3 
20 v 2 120 1.08 107 133 
20 zN 2 100 1.08 6s 118 
2D Toc 2 7.40 1.22 5.00 10.95 
20 MUD 2 17.5 1.14 13.4 22.7 
20 FFPI 0 
20 1$0/ALK 0 
20 LALK/TAL 0 
20 PRIS/PHY 0 
20 n/P 0 
20 P/O 0 
20 PAH/TOC 0 
20 TOoT/TOC 0 
20 BA/CR 2 4.0 1.02 3.8 4.2 
20 BA/V 2 2.8 1.07 2.4 3.2 
BEST COPY AVAILABLE 


GEOMETRIC MEANS AMD 85% CONFIDENCE INTERVALS FOR ALL VARIABLES 
AT EACH MARINE STATION IN THE BEAUFORT SEA 


FINE SEDIMENT SAMPLE DATA 


STATION=2E ------------------------------------------------------------ 
STATION TYPE OF @ WOMMISSING GEOMETRIC % STD ERR OF LOWER 85% CONF. UPPER 95% CONF. 
CONCENTRATION VALUES MEAN GEOM. WEAN = LIMIT FOR G.¥. LIMIT FOR G.m. 
2€ M 0 
2€ F 0 
2€ P 0 
2€ 0 0 
2€ PAH 0 
2€ PHYT ) 
2€ PRIS 0 
2€ LALK 0 
2€ TALK 0 
2€ ToT 0 
2€ BA 2 250 1.58 102 14 
7 2€ co 2 0.26 1.10 0.22 0.32 
e 2€ CR 2 77 1.03 73 81 
© 2€ cu 2 28.8 1.99 21.7 33.0 
2€ Pe 2 13.9 1.14 10.7 18.1 
2€ v ? 120 1. 10 99 148 
2€ ZN 2 96 1.19 72 128 
2€ Toc 3 S.01 1.84 2.16 11.61 
2€ —X 3 27.2 1.93 7.5 98.4 
2€ FFPI o 
2€ 1S0/ALK 0 
2€ LALK/TAL ) 
2€ PRIS/PHY o 
2€ n/p 0 
2€ P/O 0 
2€ PAH/TOC o 
2€ TOT/TOC 0 
2€ BA/CR 2 3.3 1.83 1.3 es 
2€ BA/V 2 21 174 0.7 62 


GEOMETRIC MEANS AMD 85% CONFIDENCE INTERVALS FOR ALL VARIABLES 
AT EACH MARINE STATION IN THE BEAUFORT SEA 


FINE SEDIMENT SAMPLE DATA 


· Sr Ä r— 
STATION TYPE OF @ WONMISSING GEOMETRIC % STO ERR OF LOWER SS% CONF. UPPER 98S% CONF. 
CONCENTRATION VALUES EAN GEOM. MEAN LIMIT FOR G.&. LIMIT FOR G.M. 

2F N Oo 

2F F 9 

2F p 0 

2F Oo 0 

2F PAH 0 

2F PHYT 0 

2F PRIS 9 

2F LALK oO 

2F TALK 0 

2F ToT 0 

2F GA 2 9s 2.89 12 761 
' 2F co 2 0.14 1.95 0.04 0.82 
* 2F CR a 88 1.20 89 122 

2F qu 2 s.7 1.28 9.8 25.4 

2F PS 2 8.6 1.27 5.4 13.7 

2F v 2 82 1.08 70 os 

2F ZN 2 77 1.02 74 80 

2F Toc 3 4.29 1.19 3.05 6.03 

2F UD 3 12.8 1.10 10.6 1S.4 

2F FFPI 0 

2F 1$0/ ALK 0 

2F LALK/TAL 0 

2F PRIS/PHY 0 

2F n/P 0 

2F P/0 0 

2F PAH/TOC 0 

2F ToT /TOC 0 

2F BA/CR 2 1.1 3.48 0.1 12.8 

2F BA/V 2 1.2 2.67 0.2 8.0 


GEOMETRIC MEANS AMD esx CONFIDENCE INTERVALS FOR ALL VARIABLES 
AT EACH MARINE STATION IN THE BEAUFORT SEA 
FINE SEDIMENT SAMPLE DATA 
we nn nn nnn nn nnn enn ne nn nnn nnn nee enn nnn e nee n eee ------ STATION*3A ------------------------------------------------------------ 
STATION TYPE OF @ MOMMISSING GEOMETRIC & STD ERR OF LOWER 95% CONF. UPPER 8S% CONF. 
CONCENTRATION VALUES me AN GEOM MEAN LIMIT FOR GM LIMIT FOR G.M. 
3A ~ 0 
3a — 0 
24 0 
24 o ° 
3a PAH 0 
3A PHYT ° 
2A PRis ° 
3A LALK ° 
2A TALK ° 
3A ToT ° 
3A ea 2 407 1.49 
7 24 cD 2 o 16 1.08 
Me 3a cR 2 72 1.07 
~ 3A cu 2 20.6 1.08 
3a PB 2 12.7 1.13 
3a v 2 108 1.01 
3A zN 2 6s 1.02 
3A Toc 3 8.65 1.13 
3a MUD 3 37.8 1.16 
3A FFP. ° 
3A 1$0/ ALK 0 
24 LALK/TAL 0 
24 PRIS/PHY 0 
24 n/P 0 
24 P/0 ° 
3a Paxn/TOC ° 
3a ToT/TOC ° 
2a Ba/cR 2 se 1 19 
TA BA/V 2 38 1 12 


— STATION"38 ·264 


tZ-9 


STATION TYPE OF 


0 MONMISSING GEOMETRIC % STO ERR OF LOWER 95% CONF. 

CONCENTRATION VALUES EAN GEOM. MEAN LIMIT FOR G.M. 

L 0 

F 0 

4 0 

0 fo] 

PAH 9° 

PHYT 9 

PRIS 0 

LALK 0 

TALK 0 

ToT 0 

BA 2 377 1.03 388 

co 2 0.17 1.08 0.15 

CR 2 73 1.0 61 

—2 2 19.98 1.04 8.4 

Pe 2 4.3 1.00 14.3 

v 2 01 1 068 09 

zN 2 89 1.046 77 

Toc 3 10.22 1 068 8.0 

U0 3 68.0 1.04 63.8 

FFPI fe] 

1S0/ ALK 0 

LALK/TAL 0 

PRIS/PHY ce) 

n/P 0 

P/O 0 

PAH/TOC oO 

ror / roc 0 

BA/CR 2 $.2 1.13 4.1 

BA/V 2 3.4 1.08 2.9 


GEOMETRIC MEANS AMD 85% CONFIDENCE INTERVALS FOR ALL VARIABLES 
AY EACH MARINE STATION IN THE BEAUFORT SEA 


FINE SEDIMENT SAMPLE DATA 


© 


GEOMETRIC MEANS AMD OSE COMFIDENCE INTERVALS FOR ALL VARI NCS 
AT EACH MARINE STATION IN THE SEAUFORT SEA 


FINE SEDIMENT SAMPLE DATA 
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CONCENTRATION 


STATION TYPE OF 


g 222 
Scene88er 


cassessRs 


-" 22° 
EGSEDee.8 


eunotdeS2ose5ae>888¢ 


LALK/TAL 
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BEST COPY AVAILABLE 


GEOMETRIC MEANS AND 85% CONFIDENCE INTERVALS FOR ALL VARIABLES 
AT EACH MARINE STATION IN THE BEAUFORT SEA 


FINE SEDIMENT SAMPLE DATA 
ile Poe mere nn nnn nnn nn en nnn nnn nee ------ STATIONS@B ----------------------- 2 = = oe enn nn nnn ee nee e+ +--+ eee 
STATION TYPE OF @ MOOISSING GEOMETRIC % STO ERR OF LOWER 95% CONF. UPPER 95% CONF. 
CONCENTRATION VALUES WE AM GEOM. MEAN LIMIT FOR G.M. LIMIT FOR G.m. 
48 * 0 
48 F ° 
43 e 0 
48 0 0 
48 PAH 0 
48 PHYT ° 
48 PAIS 0 
48 LALK 0 
48 TALK 0 
48 ToT 0 
fa 48 BA 2 300 1.16 228 399 
" 48 co 2 0. 19 1.01 0.19 0.20 
N 48 cR 2 es 1.19 $2 64 
& 48 cy 2 19.3 1.00 19.2 19.3 
48 a) 2 9.6 1.99 7.8 14.7 
48 v 2 103 1.06 93 114 
48 zN 2 87 1.068 78 oe 
48 Toc 3 3.39 1.16 2.83 4.88 
48 UD 3 7.6 1.29 4.6 12.4 
48 FFPI 0 
48 1$0/ ALK 0 
48 LALK/TAL 0 
48 PRIS/PHY 0 
48 n/P 0 
ry P/O 0 
4a PaAH/TOC 0 
ae ror / roc 0 
48 BA/CR 2 4.8 1.02 4.4 4.7 
48 da / v 2 2.9 1.10 2.4 3.5 
BEST Cop 
Y AVAILABLE 


GEOMETRIC MEANS AND 95% CONFIDENCE INTERVALS FOR ALL VARIABLES 
AT EACH MARINE STATION IN THE BEAUFORT SEA 
FINE SEDIMENT SAMPLE DATA 
ÿ STATIONSOC ~~ ~~ ~~ mn nn nn nn en nnn nnn nnnnenee 
STATION TYPE OF @ MONMISSING GEOMETRIC % STD ERR OF LOWER 98S% CONF. UPPER 8S% CONF. 
CONCENTRATION VALUES OE Bed GEO MEAN LIMIT FOR GM. LIMIT FOR G.M. 
4c La] fe] 
4c F 0 
4c Pp 0 
4c i] ° 
4c PAH 0 
4c PHYT 0 
4c PRIS 0 
ac LALK fe) 
4c TALK 0 
4c ToT 0 
4c BA 2 304 1.28 237 623 
a ac co 2 0. 16 1.08 0.14 0.18 
' 4c CR 2 80 1.02 76 83 
N 4c cq 2 22.2 1.07 19.6 28.1 
ur 4c PB 2 10.8 1.58 4.3 27.0 
4c Vv 2 122 1.00 122 123 
4c ZN 2 66 1.07 77 101 
4c Toc 3 4.86 1.49 2.21 10 69 
4c U0 3 10.7 1.37 s$.6 19.8 
4c FFPI 0 
4c 1S0/ ALK 0 
ac LALK/TAL 0 
4c PRIS/PHY 0 
4c R / 0 
4c P/D 0 
4c PaH/TOC 0 
4c ToT/ Toc ce] 
4c BA/CR a 4.8 1.31 2.8 82 
4c BA/V 2 3.1 1.28 1.8 s.1 
pest COPY AVAILABLE a4 


GEOMETRIC MEANS AMD 85% CONFIDENCE INTERVALS FOR ALL VARIABLES 
AT EACH MARINE STATION IN THE BEAUFORT SEA 
FINE SEDIMENT SAMPLE DATA 
— —ñ— —— — STATION®GA ·666664 
STATION TYPE OF @ WOMMISSING GEOMETRIC % STD ERR OF LOWER 95% CONF. UPPER 85% CONF. 
CONCENTRATION VALUES mE AN GEOM. MEAN = LIMIT FOR G.M. LIMIT FOR G.m. 
SA " ° 
SA F o 
SA P ° 
SA D o 
SA — ° 
SA PHYT o 
SA PRIS ° 
SA LALK ° 
SA TALK o 
SA ToT ° 
a SA BA 2 398 1.02 368 att 
SA co 2 0. 19 1.08 0.17 0.21 
* SA cR 2 72 1.43 87 90 
SA ou 2 19.3 1.02 19.5 20.2 
BA pe 2 10.8 1.04 9.9 11.8 
SA ¥ 7 108 1.08 es 118 
SA zn 2 7° 1.03 78 83 
SA Toc 3 ®.87 1.23 6.33 14.46 
SA MUD 3 $3.1 1.17 38.9 72.8 
SA FFPr ° 
SA 1$0/ALK ° 
SA LALK/TAL ° 
SA PRIS/PHY o 
SA n/p ° 
SA P/o ° 
SA PAH/TOC ° 
SA ToT/TOC ° 
SA BA/CR 2 s.s 1.19 4.8 6.8 
SA Ba/v 2 3.8 1.04 3.8 4.1 
BEST COPY AVAILABLE 
SUIT 


GEOMETRIC MEANS AND 95% CONFIDENCE INTERVALS FOR ALL VARIABLES 
AT EACH MARINE STATION IN THE BEAUFORT SEA 


FINE SEDIMENT SAMPLE DATA 


— 26666666644 STATIONESB -64 
STATION © TYPE OF @ WONMMISSING GEOMETRIC % STD ERR OF LOWER 85% CONF. UPPER 95% CONF. 
CONCENTRATION VALUES mE AN GEOM. MEAN = LIMIT FOR G.™. LIMIT FOR G.m. 

se " 0 

58 F 0 

58 P 0 

se D 0 

se Pat o 

58 PHYT 0 

58 PRIS o 

58 LALK 0 

58 TALK 0 

58 TOT 0 

58 BA 2 330 1.01 
7 58 co 2 0.14 1.08 
tw 58 cR 2 87 1.07 
J — cu 2 27.4 1.09 

58 Pe 2 14.0 1.18 

58 v 2 144 1.03 

se ZN 2 121 1.17 

58 TOC 3 8.22 1.62 

58 MUD 3 21.9 2.68 

58 FFPI o 

58 1$0/ALK 0 

58 LALK/TAL o 

58 PRIS/PHY 0 

58 N/P 0 

se P/D 0 

58 PAH/TOC 0 

58 TOT/TOC ° 

58 BA/CR 2 3.8 1.08 

58 Ba/v 2 2.3 1.04 


BEST COPY AVAILABLE 


GEOMETRIC MEANS AM O51 CONFIDENCE INTERVALS FOR ALL VARIABLES 
AT EACH MARINE STATION IN THE BEAUFORT SEA 


FINE SEDIMENT SAMPLE DATA 


wane nena nanan n nn en nnn n nnn n nnn enn ene nn een nnnnnnenennnenee=--= STATIONED ------------------------------------------------------------ 


STATION TYPE OF 


253823328 


se 
gensigers 


C-28 


35 


BEST COPY AVAILABLE 


J1Q 


67-9 


GEOMETRIC MEANS AMD OS% CONFIDENCE INTERVALS FOR ALL VARIABLES 
AT EACH MARINE STATION IN THE BEAUFORT SEA 


FINE SEDIMENT SAMPLE DATA 


—— —— —— — <<< coco ccc ce ccc cece ccc ec cece nccccescesessesescscsssessesene 
STATION TYPE OF @ MONMISSING GEOMETRIC % STO ERR OF LOWER 98% CONF . 
CONCENTRATION VALUES OE AN GEOM. MEAN LIMIT FOR G.®. 
Se Lt] 0 
SE F 0 
SE ® 0 
SE oO 0 
SE PAH 0 
SE PHYT 0 
SE PRIS 0 
SE LALK 0 
SE TALK 0 
SE Tov 0 
SE BA 2 313 1.0 287 
SE co 2 o.18 1.6 0.13 
SE CR 2 8s 1.07 74 
SE cy 2 28.3 1.03 26.8 
SE Ps 2 4.2 1.92 4.4 
SE v a 147 1.01 143 
SE zn 2 oe 1.03 93 
SE Toc 3 8.12 1.8 S.88 
SE sU0 3 28.3 1.48 1.7 
SE FFPI 0 
SE 1$0/ ALK 0 
SE LALK/TAL 0 
SE PRIS/PHY 0 
SE n/P 0 
SE °/0 0 
SE PAH/ TOC 0 
SE ToT/ToC 0 
SE BA/CR 2 3.7 1.12 3.0 
SE BA/V 2 2.1 1.08 1.8 
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FINE SEDIMENT SAMPLE DATA 
BEST COPY AVAILABLE 


GEOMETRIC MEANS AMD OS CONFIDENCE INTERVALS FOR ALL VARIABLES 
AT EACH BARINE STATION IN THE SEAUTORT SEA 


Mee iittiti Tait 


STATION TYPE OF 


C-30 


wana 


GEOMETRIC MEANS AND 95% CONFIDENCE INTERVALS FOR ALL VARIABLES 
AT EACH MARINE STATION IN THE BEAUFORT SEA 


FINE SEDIMENT SAMPLE DATA 


aa nen neem nnn nnn nnn mene n nnn nnn n nnn n wenn nnn ewww wenn een ---- STATION*SQ@ ----------- <9 nn nn nn nnn nr nnn rn nnn nn enn nee - += +--+ eee 
STATION TYPE OF @ WONMMISSING GEOMETRIC % STO ERR OF LOWER 95% CONF. UPPER 95% CONF. 
CONCENTRATION VALUES ME AN GEOM MEAN LIMIT FOR GM. LIMIT FOR GM. 
5G " 6 
5G F ° 
50 P 0 
5G 0 0 
5G PAH 0 
5G PHYT 0 
5G PRIS 0 
5G LALK © 
5G TALK 0 
5G ToT 0 
© 8G BA 2 2e7 1.04 
4 5G co 2 0.18 1.01 
- 5G cR 2 83 1.08 
8G cq 2 18.7 1.01 
5G Pe 2 1.7 1.17 
5G v 2 118 1.02 
8G zN 2 6s 1.02 
5G Toc 3 $.80 1.14 
8G MUD 3 18.5 1.20 
5G FFPI 0 
5G 1$0/ ALK 0 
5G LALK/TAL 0 
5G PRIS/PHY 0 
5G n/P 0 
5G P/0 0 
5G PAH/TOC 0 
5G ror / roc 0 
5G BA/CR 2 3.5 1.02 
5G BA/V 2 2.5 1.01 
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GEOMETRIC MEANS AND 95% CONFIDENCE INTERVALS FOR ALL VARIABLES 
AT EACH MARINE STATION IN THE BEAUFORT SEA 


FINE SEDIMENT SAMPLE DATA 


—— watt ae etre sete nner ee eee eee ee renee ee eeeee--- STATIONSGH ------------------------ +--+ 2-22 eee eee e eee eee 22+ +2 eee 
STATION TYPE OF @ NOMMISSING GEOMETRIC % STD ERR OF LOWER 95% CONF. UPPER 95% CONF. 
CONCENTRATION VALUES me AM GEOM. WEAN = LIMIT FOR G.0. LIMIT FOR G.m. 

SH " 0 

SH f 0 

SH P 0 

SH o 0 

SH PAH 0 

SH PHYT o 

SH PRIS 0 

SH LALK 0 

SH TALK 0 

SH ToT 0 

SH BA 2 280 1.38 
7 SH co 2 0.22 1.04 
w SH cr 2 eo 1. 10 
tv SH cu 2 19.8 1.08 

SH pe 2 10.3 1.12 

SH v 2 108 1.01 

SH mN 2 82 1.08 

SH TOC 2 9.21 1.40 

SH mud 2 18.1 1.16 

SH FFPI o 

SH 1$0/ ALK 0 

SH LALK/TAL 0 

8H PRIS/PHY o 

SH n/p ) 

SH P/0 0 

8H PAH/TOC o 

8H ToT/TOC 0 

SH BA/CR 2 3.8 1.28 

SH Ba/v 2 2.4 1.39 


BEST COPY AVAILABiE 


GEOMETRIC MEANS AMD OS% CONFIDENCE INTERVALS FOR ALL VARIABLES 
AT EACH MARINE STATION IN THE SEAUFORT SEA 


FINE SEDIIWENT SAMPLE DATA 


66664 STATION*80 ------------------------------------------------------------ 
STATION TYPE OF @ WOMMISSING GEOMETRIC % STD ERR OF LOWER 85% CONF. UPPER 95% CONF. 
CONCENTRATION VALUES WEAN GEOM. MEAN = LIMIT FOR G.™. LIMIT FOR G.W. 

50 N 0 

50 F o 

50 P o 

s0 D o 

50 PAH 0 

50 PHYT 0 

sO PRIS ° 

50 LALK ° 

80 TALK ) 

80 TOT 0 

80 BA 2 241 1.18 184 318 
50 co 2 0.28 1.16 0.19 0.33 
ws so cr 2 61 1.19 43 se 
w 80 cu 2 19.2 1.02 18.4 20.1 

so Pe 2 9.2 1.02 8.7 9.6 

50 v 2 98 1.03 $2 105 

50 ZN 2 es 1.08 72 100 

50 TOC 2 3.37 1.15 2.85 4.46 

50 —X 6.6 1.40 3.4 12.7 

50 FFPI o 

50 1$0/ALK o 

so LALK/TAL 0 

50 PRIS/PHY ) 

50 w/e 0 

80 P/O 0 

50 PAH/TOC 0 

80 TOT/TOC ) 

80 BA/CR 2 4.0 1.04 3.7 

50 Ba/v 2 2.4 1.11 2.0 


GEOMETRIC MEANS AMD OSX CONFIDENCE INTERVALS FOR ALL VARIABLES 
AT EACH MARINE STATION IN THE BEAUFORT SEA 


FINE SEDIMENT SAMPLE DATA 


⸗ D ůů¶⏑ ò ů⏑ů⏑ò ò ⏑ů - 
STATION TYPE OF @ WONMISSING GEOMETRIC % STO ERR OF LOWER 85% CONF. UPPER 8S% CONF. 
CONCENTRATION VALUES WOE AN GEOM. MEAN LIMIT FOR G.M. LIMIT FOR G.M. 
$1 N 0 
81 F 0 
si e 0 
51 1] 0 
51 PAH 0 
51 PHYT 0 
st PRIS 0 
$s! LALK 0 
51 TALK 0 
s1 ToT 0 
2) st GA 2 280 1.92 202 310 
! Si co 2 0.32 1.28 0.20 0.52 
x St CR 2 69 1.00 68 ee 
51 cu 2 s.1 1.06 13.5 16.9 
81 Pe 2 8.0 1.26 5.6 14.5 
31 v 2 64 1.10 70 101 
51 zn 2 71 1.10 $9 se 
si Toc 3 3.81 1.18 2.83 4.87 
st UD 3 3.3 1.91 0.8 19.7 
51 FFPI 0 
81 1S0/ ALK 0 
81 LALK/TAL 0 
51 PRIS/PHY 0 
51 n/P 0 
51 P/O 0 
51 p / roc 0 
81 ror / roc fo) 
51 BA/CR 2 3.6 1.12 2.9 4.5 
St BA/V a 3.0 1.02 2.9 3.1 


GEOMETRIC MEANS A OSL CONFIDENCE INTERVALS FOR ALL VARIABLES 
AT EACH MARINE STATION IN THE BEAUFORT SEA 


FINE SEDIMENT SAMPLE DATA 


— Srar rtoee ⸗· ⸗2 ⸗⸗ 
STATION TYPE OF @ StI SSING GEOMETRIC %& STO ERR OF LOWER 9S% CONF. UPPER OS% CONT. 
CONCENTRATION VALUES wee AN GEOM. MEAN LIMITt FoR GM LIMIT FOR GM. 

$2 *. 0 
$2 — 0 
52 ⸗ 0 
82 o 0 
52 PAH ° 
$2 PHY T © 
$2 Pals 0 
32 LALK 0 
22 TALK 0 
$2 Tor 0 
$2 BA 0 

7 52 co © 

4 52 ca ° 

yw 82 coy ° 
$2 Pe 0 
82 v 0 
82 mm o 
$2 Toc 1 2.82 
52 Py) 1 3.58 
82 rrPr ° 
$2 1$0/ ALK 0 
$2 LALK/TAL 0 
52 PRIS/PHY 0 
32 w/e ° 
$2 °/0 0 
$2 PaH/ TOC ° 
52 ror / roc 0 
$2 BA/CR 0 
$2 da /v 0 


§ 
§ 
> 
; 

? 


GEOMETRIC MEANS AMD SS% CONFIDENCE INTERVALS FOR ALL VARIABLES 
AT EACH MARINE STATION IN THE BEAUFORT SEA 
FINE SEDIMENT SAMPLE DATA 


STATION TYPE OF 


Toten annneannaneweneneecnececeeennanennwcneannwanaccasannsnn= STATIONGE -----------------------------------0------------------------ 


geen cte* eo 
es & 3.” ce 
232228237 Se: 
533853825 28 
fe ee eS = = — o- — 


-@e 28 
A V @ 2233 
$666666a% : eon con-ecoeen 


—109 


BEST COPY AVAILABLE 


GEOMETRIC MEANS AE) OSE CONFIDENCE INTERVALS FOR ALL VARIABLES 
AT EACH MARINE STATION IN THE BEAUFORT SEA 


FINE SEDIMENT SAMPLE DATA 


4 STATRON*B10 ··222222222 
STATION «= TYPE _ OF # MORGIISSING «© GEOMETRIC §=—%& STD ERR OF «= LOWER 85% CONF. =—sUPPER 95% CONF. 
CONCENTRATION VALUES me ane GEOM. WEAN = LIMIT FOR GM. = LIMIT FOR Gm 
$10 7 ° 
510 r ° 
510 ⸗ ° 
510 o ° 
810 Pan ° 
510 PHYT ° 
810 PRIS ° 
$10 LALK ° 
510 TALK 0 
810 TOT ° 
2 510 BA 2 320 1.20 232 aes 
810 co 2 0. 18 1.18 0.19 0.28 
8 510 oR 2 ee 1.08 87 a1 
810 cu 2 17.8 1.07 18.6 20.3 
810 Pe 2 9.7 1.09 9.2 10.2 
810 v 2 oe 1.00 97 90 
810 mn 2 78 1.08 ee 82 
$10 TOC 3 7.20 1.23 4.02 10.78 
510 —X 22.0 1.22 14.9 32.6 
510 Fret ° 
$10 1$0/ ALK 0 
810 LALK/TAL o 
810 PRIS/PHY ° 
810 n/p ° 
810 P/0 ° 
810 PaH/TOC ° 
810 TOT /TOC ° 
$10 Bascr 2 4s 1. 10 4.0 2 
$10 Basy 2 3.4 119 2.4 4.8 


: 
: 
? 


'1Q 


GEOMETRIC MEANS AND 95% CONFIDENCE INTERVALS FOR ALL VARIABLES 
AT EACH MARINE STATION IN THE BEAUFORT SEA 


FINE SEDIMENT SAMPLE DATA 


—⸗ STATION*GA ------------------------~----- 2-220 eee eee eee -- +--+ +--+ +++ ee 
STATION TYPE OF @ WONMISSING GEOMETRIC % STO ERR OF LOWER 85% CONF. UPPER 95% CONF. 
CONCENTRATION VALUES ME AN GEOM. MEAN LIMIT FOR G.m. LIMIT FOR G.m. 
GA ~" 0 
6A F 0 
GA P 0 
GA D 0 
6A PAH 0 
6A PHYT 0 
6A PRIS 0 
6A LALK 0 
GA TALK 0 
6A ToT 0 
a 6A BA 2 342 1.04 319 256 
4 GA cD 2 0. 18 1.49 0.15 0.23 
© GA CR 2 a4 1.99 6s 103 
6A cq 2 21.2 1.08 17.9 28.1 
6A Ps 2 12.0 1.21 8.3 17.3 
6A v 2 141 1.03 106 117 
6A zn 2 04 1.07 83 108 
BA Toc 3 11.28 1.19 9.24 13.70 
6A MUD 3 72.98 1.08 64.8 82.0 
GA FFPI 0 
6A 1$0/ ALK ° 
BA LALK/TAL 0 
GA PRIS/PHY 0 
BA n/P 0 
GA P/0 ° 
6A PAH/TOC 0o 
Ga TOT/TOC 0 
GA BA/CR 2 4.1 
aa BA/V 2 3.1 


GEOMETRIC MEANS AND 95% CONFIDENCE INTERVALS FOR ALL VARIABLES 
AT EACH MARINE STATION IN THE BEAUFORT SEA 


FINE SEDIMENT SAMPLE DATA 
— trar i0ä 


STATION TYPE OF # NONMMISSING GEOMETRIC % STO ERR OF LOWER 85% CONF. UPPER 85% CONF. 
CONCENTRATION VALUES OE AN GEOM. WEAN LIMIT FOR GH. LIMIT FOR G.m. 


TALK 


6€-o 


seeesssssesessssesessssesezss 
7gqz<sesseg 
282828388 


GEOMETRIC MEANS AMD 85% CONFIDENCE INTERVALS FOR ALL VARIABLES 
AT EACH MARINE STATION IN THE BEAUFORT SEA 


FINE SEDIMENT SAMPLE DATA 


4 ararion· oc ------------------------------------------------------------ 
STATION TYPE OF ¢ MOMMESSING GEOMETRIC % STD ERR OF LOWER 85% CONF. UPPER 95% COM. 
CONCENTRATION VALUES ne ane GEOM. WEAN = LIMIT FOR GM. = LIMIT FOR G.W. 
ec 7 0 
ec r ° 
ec P 0 
ec o ° 
ec PAH ) 
ec PHYT ° 
ec PRIS ) 
ec LALK o 
ec TALK o 
ec TOT — 
a ec GA 2 312 1.28 191 soe 
' ec co 2 0.14 1.21 0. 10 0.20 
> ec CR 2 93 1.08 ss 101 
ec cu 2 20.4 1.06 27.8 31.8 
ec Pe 2 15.5 1.08 13.9 17.4 
oc v 2 183 1.01 180 188 
ec mM 2 108 1.04 99 117 
ec TOC 3 7.32 1. 10 8.04 8.08 
ec MUO 3 34.0 1.18 24.8 47.3 
ec FFL ° 
ec 1$0/ALK — 
ec LALK/TAL ° 
ec PRIS/PHY ) 
ec n/P — 
ec P/0 o 
ec PAH/TOC ⸗ 
ec TOT/TOC o 
ec BA/CR 2 2.4 1.34 1.9 8.0 
ec Ba/V 2 2.0 1.30 1.2 3.4 


BEST COPY AVAILABLE 


GEOMETRIC MEANS AMD 95% CONFIDENCE INTERVALS FOR ALL VARIABLES 
AT EACH MARINE STATION IN THE BEAUFORT SEA 


FINE SEDIMENT SAMPLE DATA 


4 STATION*@D ------------------------------------------------------------ 
STATION TYPE OF @ MOMMISSING GEOMETRIC % STD ERR OF LOWER 85% CONF. UPPER 95% CONF. 
CONCENTRAT 106 VALUES mE AN GEOM. MEAN LIMIT FOR G.m. LIMIT FOR Gm. 
60 6 1 0.69 
60 F 1 0.151 
60 ⸗ 0.49 
60 0 1 0.073 
60 PAH 1 0.61 
60 PHYT 1 0.141 
60 PRIS 1 0.287 
60 LALK 1 3.33 
60 TALK 1 16.72 
60 ToT 1 34.68 
a 60 BA 2 333 1.08 285 390 
60 co 2 0.11 1.36 0.08 0.19 
z+ 60 cR 2 ao 1.19 72 109 
- 60 cu 2 25.5 1.06 23.5 27.6 
60 Pe 2 14.0 1.00 13.9 14.0 
60 v 2 142 1.07 128 161 
60 IN 2 98 1.03 93 103 
60 TOC 3 4.81 1.16 3.36 6.07 
60 —X 3 13.6 1.62 5.3 38.0 
60 FFPI ’ 70 
60 1$0/ALK 1 0.448 
60 LALK/TAL 1 0. 199 
60 PRIS/PHY 1 1.8 
80 n/P 1 1.4 
60 P/D 1 6.8 
60 PAH/TOC 1 0.145 
60 ror / roc 8.3 
60 BA/CR 2 3.8 1.21 2.6 5.4 
60 BA/V 2 2.3 1.16 1.8 3.1 


GEOMETRIC MEANS AMD SS% CONFIDENCE INTERVALS FOR ALL VARIABLES 
AT EACH MARINE STATION IN THE GEAUFORT SEA 


FINE SEDIMENT SAMPLE DATA 


a eee zrariceere 
STATION TYPE OF @ MOPeIISSING GEOMETRIC %& STO ERR OF LOWER 95% CONF. UPPER 95% CONT. 
CONCENTRATION VALUES fee AN GEOM. MEAN LIMIT FOR G.m. LIMIT FOR GM. 
or " 0 
or F 0 
or ⸗ 0 
or o 0 
er Phe 0 
or PHYT 0 
er PRIS 0 
or LALK 0 
or TALK ° 
or ToT 0 
a or BA 2 206 1.14 204 
’ or co 2 0.14 1.01 0.14 
x or cm 2 100 1.12 79 
* or cu 2 24.5 1.13 9.1 
or re 2 14.3 1.01 4.1 
or v 2 138 1.08 118 
oF nN 2 63 1.01 92 
or Toc 3 8.36 1.08 6.998 
ar U0 3 46.3 1.14 3.6 
er FFPI 0 
or 1$0/ ALK 0 
or LALK/TAL 0 
or PRIS/PHY 0 
or w/P 0 
or P/0 ° 
or PaH/ TOC 0 
er ToT/ TOC 0 
or BA/CR 2 2.7 1.02 2.6 
er da /v 2 1.9 1.08 1.7 


BEST COPY AVAILABLE 


GEOMETRIC MEANS A OSL CONFIDENCE INTERVALS FOR ALL VARIABLES 
AT EACH MARINE STATION IN THE BEAUFORT SEA 


FINE SEDIMENT SAPLE DATA 


wna nn nn nnn nnn nn nnn nnn nn nnn nnn ne nnn nnn nn en en nnn e === STATIOMSOD ---------------- = 2 oe nn nnn nn nnn ne eee e eens 


@ MOOetI SS INO GEOMETRIC 
VALUES 


CONCENTRATION 


STATION TYPE OF 


SRESRSERS 


5. - * 
ee 6nreaer 
oF fe =Ser 


sucoddes2bsg5ae>888 


C-43 


GEOMETRIC MEANS AMD OSE COMPIDENCE INTERVALS FOR ALL VARIABLES 
AT EACH MARINE STATION IN THE GEAUFORT SEA 


FINS SEDIMENT SAMPLE DATA 


— —— — —— —— — sraria 
STATION «=: TYPE OF ¢MeUSSING §«=©6 GEGMETRIC «=X STD ERR OF = LOWER SSK. COW. = UPPER (95% CONm. 
CONCENTRAT 10M v*LUES bat ae Geom. MEAN LIMIT FOR G.m. LIMIT FOR Gm. 
7” ” 0 
7A j ° 
7” 4 c 
7A 0 ° 
7A PAH ° 
7A PHYT © 
7A PRIS 0 
7A LALK ° 
7A TALK 0 
7A ToT ° 
2 7A BA 2 eve 1.19 saa 06) 
7” co 2 0.10 1.08 0.08 0.19 
> 7A cA 2 114 1.27 72 182 
7A cu 2 18.9 1.33 10.8 33.0 
7A Ps 2 19.1 1.03 10.4 11.9 
7A ¥ 2 110 1.14 ee 141 
7A —8 ? 0 1.046 83 97 
7A Toc 3 10.12 1.08 6.21 19.91 
7A U0 3 61.6 1.07 $3.5 71.0 
7A Fret ° 
7A 1$0/ ALK ° 
7A LALK/TAL ° 
7” PRIS/PHY ° 
7A n/p 0 
7A r/o ° 
7A PAH/TOC ° 
7A ror / roc ° 
7A BA/CR 2 
7A Bay 2 


GEOMETRIC MEANS AMD 85% CONFIDENCE INTERVALS FOR ALL VARIABLES 
AT EACH MARINE STATION IN THE BEAUFORT SEA 


FINE SEDIMENT SAMPLE DATA 


SOOO O OOS OO SSS SSOP OOOO SOS SOS SS OSS SSSS SS SOTO SSSSSSOSSOSSSSSS STATIONS TO — 
STATION TYPE OF @ MONMISSING GEOMETRIC % STO €65% OF LOWER 985% CONF. UPPER 85% CONF . 
CONCENTRATION VALUES WE AN GEM. EAN LIMIT FOR G.M. LIMIT FOR G.M. 
78 oa 0 
78 F 0 
78 Pp 0 
78 oO 0 
78 PAH 0 
78 PHYT 0 
78 PRIS 0 
78 LALK 0 
78 TALK 0 
7.8 ToT 0 
a 78 GA 2 4898 1 
’ 78 co 2 0.10 1 
i 78 CR 2 134 4 
ea) 78 cu 2 20.0 1 
76 68 2 14.5 J 
78 v 2 $43 1 
78 ZN 2 06 1 
78 Toc 3 8.27 1 
78 MUO 3 1.8 1 
78 FFPI 0 
78 1$0/ ALK 0 
78 LALK/TAL 0 
78 PRIS/PHY 0 
78 n/P 0 
78 P/0 0 
78 PAH/TOC oO 
78 ToTt/Toc 0 
78 BA/CR 2 3.4 1. 
78 BA/V 2 4.1 1. 


a 
Y 
8 
< 
* 
2 
— 


GEOMETRIC MEANS AMD 85% CONFIDENCE INTERVALS FOR ALL VARIAR'(S 
AT EACH MARINE STATION IN THE BEAUFORT SEA 


FINE SEDIMENT SAMPLE DATA 
Seiieidididedisiiadeide eee STATION®7C --------------------------------------+--------------------- 


STATION TYPE OF @ MOPGIISSING GEOMETRIC % STO ERR OF LOWER 95% CONF. UPPER 85% CONF. 
CONCENTRATION VALUES aE Abd GEO™M. MEAN LIMIT FOR GM. LIMIT FOR G.M. 


TALK 


30 221 626 
.27 0.12 0.30 
.% 64 1 
07 22.8 28.2 
18 1.9 18.0 
08 118 161 
07 06 144 
.21 7.48 15.91 
ot 64.3 88.68 


9b-D 


SAAAAAASSSAAAASAAAASASAAA ASA 
Bay<segse2 
wwmococcocoowuwnnwnnnwnnmwwoocococococses 
‘8 


BEST COPY AVAILABLE 


GEOMETRIC MEANS AMD ¥S% CONFIDENCE INTERVALS FOR ALL VARIABLES 
AT EACH MARINE STATION IN THE BEAUFORT SEA 


FINE SEDIMENT SAMPLE DATA 


— ———— — — STATIONS TD << —— —— 
STATION TYPE OF 7 MONMISSING GEOMETRIC % STO ERR OF LOWER osx CONF UPPER SSK CON. 
CONCENTRATION VALUES et AN Geom @E AN LIMIT FOR G.H. LIMIT FOR G.M. 
70 nN 0 
70 F 0 
70 0 
70 0 0 
70 PAH 0 
70 PHYT 0 
70 PRIS 0 
70 LALK 0 
70 TALK 0 
70 ToT 0 
a 70 BA 2 420 1.15 319 534 
i 70 co 2 0.18 1.08 0.13 0.47 
& 70 cR 2 103 1.24 67 187 
~ 70 cu 2 23.98 1.6 17.2 33.3 
70 Pe 2 12.0 1.99 8.5 17.0 
70 v 2 48 1 os 107 133 
70 Pa) 2 82 1.42 74 45 
70 Toc 2 6.36 1.84 2.74 4.76 
73 MUO 2 238.0 1.89 10.0 62.5 
70 FFPI 0 
70 1$0/ ALK 0 
70 LALK/TAL 0 
70 PRIS /PHY 0 
70 w/P ° 
70 P/O 0 
70 FAM / TOC 0 
70 TVVToc 0 
70 BA/CR 2 4.1 1.43 2.0 8 2 
70 BA/V 2 3.5 1.08 3.0 42 
opY AVAILABLE 


on 
4 
2 


9120 


GEOMETRIC MEANS AND 95% CONFIDENCE INTERVALS FOR ALL VARIABLES 
AT EACH MARINE STATION IN THE BEAUFORT SEA 


FINE SEDIMENT SAMPLE DATA 


— arar ion · 
STATION TYPE OF @ WOMMISSING GEOMETRIC % STD ERR OF LOWER 85% CONF. UPPER 95% CONF. 
CONCENTRATION VALUES mE AN GEOM. MEAN LIMIT FOR G.m. LIMIT FOR G.m. 
7€ N ° 
7€ F ° 
7€ ⸗ ° 
7€ oD 0 
7€ PAM 0 
7€ PHYT ° 
7€ PRIS ° 
7€ LALK ° 
7€ TALK 0 
7€ ToT ° 
a 7€ BA 2 see 1.38 202 1087 
7€ co 2 0.12 1.14 0. 10 0.16 
3 7€ cR 2 112 1.19 79 158 
7€ cu 2 21.2 1.12 16.9 26.7 
7€ Pe 2 12.0 1.19 8.5 17.1 
7€ v 2 119 1.09 101 140 
7€ ZN 2 114 4.31 67 194 
7€ Toc 3 17.41 1.19 12.31 24.64 
7€ MUD 3 69.3 1.08 61.7 77.9 
7€ FFPI ° 
7€ 1$0/ALK ° 
7€ LALK/TAL ° 
7€ PRIS/PHY 0 
7€ w/e ° 
7e P/O ° 
7€ PAH/TOC 0 
7€ TOT/TOC 0 
7€ BA/CR 2 $1 1.65 18 13.5 
7€ BA/V 2 4.8 1.50 2.2 10.6 


BEST COPY AVAILABLE 3121 


GEOMETRIC MEANS AMD OS% CONFIDENCE INTERVALS FOR Al’. *SKTABL'S 
AT EACH MARINE STATION IN THE SEAUFORT SEA 


FINE SEDIMENT SAMPLE DATA 


4 STATION*7@ ------~--~-~-~-~-~~---~------- 4 
STATION TYPE OF ¢ MOMMESSING GEOMETRIC % STD ERR OF LOWER 85% CONF. UPPER 985% CONF. 
CONCENTRATION VALUES me An GEOM. MEAN LIMIT FOR G.m. LIMIT FOR G.. 
76 " ° 
70 F ° 
76 P ° 
76 o ° 
76 PAH ° 
7G PHYT ° 
76 PRIS ° 
70 LALK ° 
76 TALK ° 
76 ToT ° 
a 7¢ BA 2 676 1.07 591 774 
76 co 2 0.14 1.02 0.13 0.14 
8 76 cR 2 132 1.47 62 280 
7¢ cu 2 17.8 1.28 11.3 27.5 
76 Pe 2 9.9 1.08 9.1 10.8 
70 v 2 100 1.18 72 138 
70 IN 2 Ty 1.13 64 102 
70 TOC 3 13.04 1.38 6.92 24.56 
7¢ —X 3 22.9 1.87 9.5 $5.4 
76 FFPL ° 
76 1$0/ ALK 0 
7¢ LALK/TAL 0 
76 PRIS/PHY 0 
7¢ wP 0 
70 P/O ° 
70 PAH/TOC ° 
7¢ TOT/TOC 0 
76 BA/CR 2 A 
70 Ba/v 2 6.8 


BEST COPY AVAILABLE 
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STATION TYPE OF 


wane nnn nnn nee n nnn n nnn nn nnn nnn nnn nnn nnn nnn en en === STATIOMEIA ~~~ <== =< === ono nnn nnn nnn nnn en nnn n nnn n enn e ne enee 


GEGAZTRIC MEANS A O51 CONFIDENCE INTERVALS FOR ALL VARIABLES 
AT EACH MARINE STATION IN THE BEAUFORT SEA 


GULK SEDIMENT SAMPLE DATA 


‘ 
‘ 
' 
‘ 
‘ 
‘ 
J 
' 
‘ 
‘ 
. 
’ 
‘ 
’ 
J 
J 
4 
‘ 
’ 
‘ 
' 
J 
J 
‘ 
‘ 
‘ 
‘ 
‘ 
. 
J 
7 
‘ 
‘ 
’ 
‘ 
' 
‘ 
’ 
7 
' 
’ 
J 
J 
4 
J 
* 
‘ 
‘ 
‘ 
‘ 
‘ 
’ 
’ 
2 
3 
v 
ra 
w 
* 
‘ 
’ 
’ 
‘ 
’ 
J 
cy 
‘ 
‘ 
’ 
‘ 
‘ 
’ 
’ 
’ 
‘ 
J 
J 
’ 
J 
’ 
‘ 
‘ 
’ 
; 
’ 
‘ 
' 
' 
‘ 
J 
‘ 
‘ 
‘ 
‘ 
” 
‘ 
' 
‘ 
' 
‘ 
‘ 
' 
' 
' 
’ 
’ 
‘ 
‘ 
‘ 
’ 
' 
' 
ol) 
‘ 
‘ 
1 
’ 


TYPE OF 
COMCENTRAT 10" 


STATION 


2333582233 


s83ssssnns 


>_ + + © * 


ice BES 
Mette iit 


85, SFanes 


su $3.08 
-rerece 
3238332332⸗ 


23353352328 


+ ++ *+ + + + © © 


22. $2...8 
eer Se 


se sco-cwucs 
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BEST COPY AVAILABLE 


GEOMETRIC MEANS AMD 8S% CONFIDENCE INTERVALS FOR ALL VARIABLES 
AT EACH MARINE STATION IN THE BEAUFORT SEA 


GULK SEDIMENT SAMPLE DATA 


SS STATION IC — 
STATION TYPE OF @ MDIeIISSING GEOMETRIC %& STO ERR OF LOWER 95% CONF. UPPER 95% CONF. 
CONCENTRATION VALUES EAN GEOM. MEAN LIMIT FOR G.™. LIMIT FOR G.m. 

1c nN 2 0.17 1.28 0.10 0.27 
1c Ff 2 0.039 1.91 0.011 0. 140 
1c P ? 0.13 1.230 0.08 0.22 
1c o 2 0.018 2.08 0.004 0.074 
1c PAH 2 0.19 1.23 0.13 0.28 
1c PHYT 2 0.078 1.08 0.070 0.087 
1c PRIS 2 0.123 1.13 0 ose 0. 158 
1c LALK 2 1.03 1 04 0.96 1.91 
1c TALK 2 6.48 1.01 6.30 6.67 
1c ToT 2 19.72 1.23 13.08 29.77 
1c BA 0 

7 E cD 0 

4 1C CR 0 

8 1c cu 0 
1c Pe 0 
1c v 0 
1c ZN 0 
1c TOC 2 8.94 1.07 7.82 10.23 
1c X 2 68.8 1.00 68.9 70.0 
1c FFPI 2 CB) 1.08 84 73 
1c 1$0/ALK 2 0.581 1.068 0.915 0.686 
1c LALK/TAL 2 oO 189 1.02 0. 182 0. 167 
1c PRIS/PHY 2 1.6 1.07 1.4 1.8 
1c x / P 2 1.3 1.01 1.3 1.3 
1c P/O 2 6.7 1.4 3.2 14.1 
1c PAH/TOC 2 0.021 1.18 0.016 0.028 
1c TOT/TOC 2 2.2 1.18 1.7 2.9 
1€ BA/CR 0 
iC BA/V¥ 0 


BEST COPY AVAILABLE 


GEOMETRIC MEANS AND 85% CONFIDENCE INTERVALS FOR ALL VARIABLES 
AT EACH MARINE STATION IN THE BEAUFORT SEA 


BULK SEDIMENT SAMPLE DATA 


SE OK HT STATVIONPID ~~ a mm nn nn rr nee eee ene enn enenn 
STATION TYPE OF 4 NONMISSING GEOMETRIC % STO ERR OF LOWER 985% CONF. UPPER 85% CONF. 
CONCENTRATION VALUES mE AN GEOM. MEAN LIMIT FOR G.M. LIMIT FOR G.M. 

10 w 2 0.02 1.17 0.02 0.03 
10 F 2 0.004 1.92 0.001 0.014 
10 - 2 0.02 1.19 0.01 0.03 
10 0 2 0.001 1.07 0.001 0.002 
10 PAH 2 0.01 1.83 0.00 0.04 
1D PHYT 2 0.005 1.06 0.005 0.006 
10 PRIS 2 0.012 1.046 0.011 0.013 
10 LALK 2 0.24 1.22 0.16 0.38 
10 TALK 2 3.1% 1.06 2.81 3.55 
10 ToT 2 14.24 2.87 1.69 120.38 

a 10 BA 0 

' 10 co 0 

wi 10 CR 0 

w 10 cq 0 
10 PB 0 
10 v 0 
10 zw 0 
10 Toc 2 5.86 1.12 4.68 7.39 
1D U0 a 23.8 1.47 14.3 $1.0 
10 FFPI 2 78 1.14 $6 67 
10 1$0/ ALK 2 0.240 1.22 0. 163 0.351 
10 LALK/TAL 2 0.076 1.18 0.068 0.0088 
10 PRIS/PHY 2 2.3 1.02 2.2 2.4 
10 w/P 2 1.3 1.02 1.3 1.4 
10 P/O 2 13.6 1.99 14.0 6.8 
10 PAH/TOC 2 0.002 1.63 0.001 0.006 
10 ToT / Toc 2 2.4 3.34 0.2 25.7 
10 BA/CR 0 
10 BA/V 0 


GEOMETRIC MEANS AND 95% CONFIDENCE INTERVALS FOR ALL VARIABLES 
AT EACH MARINE STATION IN THE BEAUFORT SEA 


BULK SEDIMENT SAMPLE DATA 


νννννν— STATIONS1E 66 
STATION TYPE OF # WOMMISSING GEOMETRIC % STD ERR OF LOWER 95% CONF. UPPER 95% CONF. 
CONCENTRATION VALUES MEAN GEOM. MEAN LIMIT FOR GM. LIMIT FOR G.m. 

1€ N 2 0.02 2.34 0.00 0.10 
1€ — 7 0.004 1.98 0.001 0.015 
1€ r 2 0.02 1.98 0.01 0.07 
1E ) 2 0.003 1.02 © 003 0.003 
1E PAH 2 0.02 2.18 0.00 0.08 
1€ PHYT 2 0.008 1.77 0.003 0.025 
1€ PRIS 2 0.016 1.62 © 908 0.042 
1€ LALK 2 0.48 2.18 0.11 2.14 
1€ TALK 2 5.29 2.23 1.10 28.87 
1€ ToT a 10.83 2.08 2.87 45.59 
1€ BA o 

2 1€ co ° 

! 1€ cr 0 

x* 1€ qu 0 
PB ) 
1€ v ° 
1E zN 0 
1€ TOC 2 6.82 1.70 2.41 19.32 
1€ MUO 2 49.6 1.87 14.8 168.3 
1€ FFPI 2 76 1.07 67 87 
1€ 1$0/ALK 2 0.183 1.22 0. 104 0.227 
1€ LALK/TAL 2 0.090 1.04 0.084 0.097 
1€ PRIS/PHY 2 2.0 1.08 1.7 2.4 
1€ n/P 2 0.9 1.20 0.7 1.3 
1E P/D 2 7.3 1.84 2.2 24.1 
1€ PAH/TOC 2 0.003 1.26 0.002 0.004 
1€ TOT/TOC 2 1.6 1.22 1.1 2.4 
1€ BA/CR o 
it BA/V o 


BEST COPY AVAILABLE 
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GEOMETRIC MEANS AMD 85% CONFIDENCE INTERVALS FOR ALL VARIABLES 
AT EACH MARINE STATION IN THE BEAUFORT SEA 


BULK SEDIMENT SAMPLE DATA 


oo -2----------- nnn tenn enn ene enn nena nnn n nnn nnn ne-------- STATION*2A ------------------------------------------- +--+ - +--+ eee 
STATION TYPE OF @ WONMISSING GEOMETRIC % STD ERR OF LOWER 95% CONF. UPPER 95% CONF. 
CONCENTRATION VALUES WE AN GEOM. MEAN LIMIT FOR G.. LIMIT FOR GM. 

2a ) 2 0.30 1.02 0.29 0.32 
2A F 2 0.097 1.02 0.083 0. 101 
2A p 2 0.37 1.00 0.36 0.37 
2A 0 2 0.047 1.15 0.036 0.062 
2A PAH 2 0.31 1.01 0 30 0.31 
2A PHYT 2 0.068 1.13 0.054 0.087 
2A PRIS 2 0.118 1.27 0.073 0.185 
2A LALK 2 1.36 1.12 1.08 1.70 
2A TALK 2 9.27 1.03 8.67 9.90 
2A ToT 2 22.00 1.04 20. 19 23.97 

9 2A BA 0 

4 2A co 0 

wn 2A CR 0 
7A cu 0 
2A PB 0 
2A v 0 
2A IN 0 
2A Toc 2 13.37 1.21 9.16 19.50 
2A MUD 2 68.7 1.07 78.0 98.0 
2A FFPI 2 73 1.01 71 74 
2a 1$0/ALK 2 0.438 1.02 0.419 0.488 
2a LALK/TAL 2 0. 148 1.09 0.124 0.172 
2A PRIS/PHY 2 1.7 1.13 1.3 2.1 
2A n/P 2 0.8 1.02 0.8 0.9 
2a P/O 2 7.8 1.18 $9 10.2 
2A PAH/TOC 2 0.023 1.20 0 016 0.033 
2A ror / roc 2 1.6 1.27 1.0 2.6 
2A BA/CR 0 
2A BA/V 0 
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GEOMETRIC MEANS AMD OS% CONFIDENCE INTERVALS FOR ALL VARIABLES 
AT EACH MARINE STATION IN THE BEAUFORT SEA 


BULK SEDIMENT SAMPLE DATA 
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GEOMETRIC MEANS AMD OS% CONFIDENCE INTERVALS FOR ALL VARIABLES 
AT EACH MARINE STATION IN THE BEAUFORT SEA 


BULK SEDIMENT SAMPLE DATA 
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GEOMETRIC MEANS AND 85% CONFIDENCE INTERVALS FOR ALL VARIABLES 
AT EACH MARINE STATION IN THE BEAUFORT SEA 


BULK SEDIMENT SAMPLE DATA 
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GEOMETRIC MEANS AND 95% CONFIDENCE INTERVALS FOR ALL VARIABLES 
AT EACH MARINE STATION IN THE BEAUFORT SEA 


BULK SEDIMENT SAMPLE DATA 


2338 
»222223323238 


LOWER 95% CONF. UPPER 95% CONF. 


LIMIT FOR G.M. LIMIT FOR G.M. 


0.20 
0.112 
0.1% 
0.024 
0.18 
0.063 
0. 108 
1.08 
7.74 
24.73 
231 
0.46 
116 
42.0 
38.5 
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GEOMETRIC MEANS AMD 85% CONFIDENCE INTERVALS FOR ALL VARIABLES 
AT EACH MARINE STATION IN THE BEAUFORT SEA 
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GEOMETRIC MEANS AMD 95% CONFIDENCE INTERVALS FOR ALL VARIABLES 
AT EACH MARINE STATION IN THE GEAUFORT SEA 


BULK SEDIMENT SAMPLE DATA 
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GEOMETRIC MEANS AMD 95% CONFIDENCE INTERVALS FOR ALL VARIABLES 
AT EACH MARINE STATION IN THE BEAUFORT SEA 


BULK SEDIMENT SAMPLE DATA 
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GEOMETRIC MEANS AND 95% CONFIDENCE INTERVALS FOR ALL VARIABLES 
AT EACH MARINE STATION IN THE BEAUFORT SEA 


BULK SEDIMENT SAMPLE DATA 
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ONFIDENCE INTERVALS FOR ALL VARIABLES 


AT EACH MARINE STATION IN THE BEAUFORT SEA 


GEOMETRIC MEANS AMD 9 


SULK SEDIMENT SAMPLE DATA 
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@ NOPSIISS ING GEOMETRIC 
VALUES 


COMCENTRAT ION 
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GEOMETRIC MEANS AMD 8S% CONFIDENCE INTERVALS FOR ALL VARIABLES 
AT EACH MARINE STATION IN THE BEAUFORT SEA 


BULK SEDIMENT SAMPLE DATA 
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STATION TYPE OF 
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GEOMETRIC MEANS AMD OS% CONFIDENCE INTERVALS FOR ALL VARIABLES 
AT EACH MARINE STATION IN THE BEAUFORT SEA 


GULK SEDIMENT SAMPLE CATA 


we nnn nnn nn nn nnn nnn ee ee eo oo eo ee ee e+ + +--+ +--+ STATION=SQ ------------------------------------------------------------ 
STATION TYPE OF @ WONMMISSING GEOMETRIC % STO ERR OF LOWER 95% CONF. UPPER 95% CONF. 
CONCENTRATION VALUES ME AN GEOM. MEAN LIMIT FOR G.&. LIMIT FOR G.. 
56 " 3 0.08 1.23 0.08 0.13 
8G F 2 0.014 1.18 0.010 0.019 
5G P 3 0.07 1.36 0.04 0.13 
5G o 3 0.008 1.49 0.004 0.019 
5G PAH 3 0.07 1.13 0.06 0.08 
5G PHYT 3 0.017 1.17 0.012 0.023 
5G PRIS 3 0.037 1.28 0.024 0.057 
5G LALK 3 0.47 1.27 0.30 0.74 
5G TALK 3 2.24 1.18 1.70 2.96 
a 5G ToT 3 7.18 1.23 4.78 10.85 
i 5G BA 2 271 1.08 248 298 
ov 5G cD 2 0.10 1.02 0.08 0.10 
oO 5G CR 2 38 1.03 33 37 
50 cu 2 10.9 1.03 10.3 11.4 
50 Pe 2 6.7 1.10 s.6 8.0 
50 v 2 81 1. oo 61 61 
5G IN 2 43 1.08 36 s1 
5G Toc 3 8.60 1.14 4.36 7.18 
5G MUD 3 18.5 1.20 10.9 22.1 
5G FFPI 3 71 1.06 66 77 
5G 1$0/ALK 3 0.448 1.02 0.427 0.465 
5G LALK/TAL 2 0.209 1.10 0.173 0.252 
80 PRIS/PHY 3 2.2 1.07 1.9 2.5 
5G n/P 3 1.2 1.919 0.9 1.4 
5a P/0 3 8.2 1.24 5.4 12.8 
5G PAH/TOC 3 0.015 1.31 0.008 0.028 
8a TOT/TOC 3 1.8 1.40 0.8 2.9 
5G BA/CR 2 7.7 1.08 66 8.9 
sa BA/V 2 4.4 1.05 4.0 4.9 
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GEOMETRIC MEANS AMD O5S% CONFIDENCE INTERVALS FOR ALL VARIABLES 
AT EACH MARINE STATION IN THE BEAUFORT SEA 


@ NONMISSING GEOMETRIC 
CONCENTRATION 


BULK SEDIMENT SAMPLE DATA 


VALUES 


STATION=6A 
% STO ERR OF 
WE AN GEOM. MEAN 
0.21 1.19 
0.031 1.18 
0.14 1.35 
0.024 1.22 
0.13 1.13 
0.031 1.18 
0.060 1.19 
0.78 1.22 
4.78 1.913 
12.18 1.08 
413 1.33 
0.22 1.01 
81 1.08 
18.8 1.08 
8.7 1.08 
63 1.15 
63 1.06 
9.87 1.23 
$3.1 1.97 
76 1.03 
0 484 1.08 
0. 164 1.99 
2.0 1.08 
1.4 1.14 
6.0 1.33 
0.013 1.20 
1.3 1.23 
8.1 1.25 
8.0 1.6 
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GEOMETRIC MEANS AMD O5S% CONFIDENCE INTERVALS FOR ALL VARIABLES 
AT EACH MARINE STATION IN THE BEAUFORT SEA 


SULK SEDIMENT SAMPLE DATA 
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GEOMETRIC MEANS AMD OS% CONFIDENCE INTERVALS FOR ALL VARIABLES 
AT EACH MARINE STATION IN THE BEAUFORT SEA 


BULK SEDIMENT SAMPLE DATA 
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STATION TYPE OF @ WONMISSING GEOMETRIC % STO ERR OF LOWER 95% CONF. UPPER 95% CONF. 
CONCENTRATION VALUES EAN GEOM. MEAN LIMIT FOR G.™. LIMIT FOR G.. 

85 ro 3 0.08 1.71 0.02 0.18 
55 F 3 0.021 1.38 0.012 0.038 
55 P 3 0.07 1.67 0.03 0.18 
55 1) 3 0.013 1.78 0.004 0.039 
55 PAH 2 0.05 1.62 0.02 0.13 
85 PHYT 3 0.016 4.33 0.008 0.027 
55 PRIS 3 0.032 1.38 0.018 0.057 
55 LALK 3 0.44 1.24 0.29 0.67 
85 TALK 3 2.42 1.21 1.68 3.50 
55 ToT 3 7.28 1.38 4.00 13.15 

A 55 BA 2 287 1.14 197 338 

" 55 co 2 0.18 1.24 0.12 0.27 

~N 55 CR 2 37 1.08 32 43 

* 55 qu 2 13.5 1.16 10.0 18.2 
88 PB 2 6.6 1.06 5.8 7.4 
55 v 2 63 1.08 54 74 
35 zN 2 s1 1.02 49 83 
85 Toc 3 8.71 1.26 3.64 8.94 
55 MUD 3 21.2 1.37 11.8 39.0 
55 FFPI 3 77 1.08 68 68 
55 1$0/ALK 3 0.435 1.92 0.349 0.542 
85 LALK/TAL 3 0.183 1.03 0.174 0. 192 
55 PRIS/PHY 3 2.0 1.03 1.9 2.2 
85 w/P 3 0.9 1.18 0.7 1.3 
ss P/O 3 $.3 1.08 4.7 6.0 
83 PAH/TOC 3 0.010 1.48 0.005 0.020 
55 ror / roc 2 1.4 1.21 1.0 2.1 
55 BA/CR 2 7.0 1.08 6.2 7.9 
8S BA/V 2 4.1 1.08 3.7 4.5 
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STATION TYPE OF @ WONMISSING GEOMETRIC % STD ERR OF LOWER 95% CONF. UPPER 95% CONF. 
CONCENTRATION VALUES ME AN GEOM. MEAN LIMIT FOR G.. LIMIT FOR G.. 

68 N 3 1.97 1.42 0.99 3.93 
68 F 3 0.412 1.37 0.224 0.758 
68 P 3 0.90 1.55 0.38 2.13 
68 o 3 0.177 1.48 0.084 0.370 
68 PAH 3 0.64 1.42 0.32 1.28 
68 PHYT 3 0. 107 1.76 0.035 0.323 
68 PRIS 3 0.234 1.60 0.093 0.581 
es LALK 3 2.80 1.63 0.96 6.83 
6B TALK 3 19.46 1.37 10.43 36.22 
68 ToT 3 $1.80 1.26 32.98 81.38 
68 BA 2 609 1.22 att 901 

Qa 68 co 2 0.24 1.21 0.16 0.34 

4 68 CR 2 79 1.16 58 106 

3 68 cu 2 29.2 1.28 18.7 48.6 
68 Pe 2 14.4 1.16 10.8 19.2 
6B v 2 128 1.19 91 180 
68 ZN 2 00 1.14 77 127 
68 Toc 3 16.63 1.08 18.03 18.41 
68 MUD 3 83.9 1.03 79.3 88.8 
68 FFPI 3 86 1.01 82 87 
68 1$0/ ALK 3 0.582 1.06 0.495 0.616 
68 LALK/TAL 3 0.129 1.22 0.087 0. 190 
68 PRIS/PHY 3 2.2 1.10 1.8 2.6 
68 n/P 3 2.2 1.99 1.8 2.7 
CT] P/O 3 s.1 1.08 4.3 6.1 
6B PAH/TOC 3 0.038 1.38 0.021 0.069 
68 TOT/TOC 3 3.1 1.20 2.2 4.4 
68 BA/CR 2 7.7 1.05 7.0 8s 
68 BA/V 2 4.7 1.03 4.5 s.0 
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STATION TYPE OF @ MOMIISSING GEOMETRIC % STD ERR OF LOWER 95% CONF. UPPER 95% CONF. 
CONCENTRATION VALUES WEAN GEOM. WEAN = LIMIT FOR G.M. = LIMIT FOR G.W. 

ec " 3 0.32 1.08 0.28 0.37 
ec F 3 0.088 1.32 0.040 0.118 
ec P 3 0.25 1.17 0.18 0.34 
ec o 3 0.085 1.22 0.037 0.081 
ec PAH 3 0.19 1.10 0.16 0.23 
ec PHYT 3 0.034 1.49 0.017 0.070 
ec PRIS 3 0.088 1.34 0.048 0. 181 
ec LALK 3 0.98 1.29 0.58 1.87 
ec TALK 3 $.79 1.24 3.78 8.89 

* ec ToT 3 28.25 1.61 11. 10 71.90 

; ec BA 2 403 1.08 367 aaa 

© ec cD 2 0.08 1.47 0.04 0.18 

8 ec cr 2 es 1.02 82 es 
ec cu 2 21.0 1.06 19.7 22.8 
ec Pe 2 10.3 1.26 6.6 16.2 
ec v 2 108 1.19 87 128 
ec zn 2 76 1.18 88 100 
ec TOC 3 7.32 1.10 8.06 8.80 
ec MUD 3 34.0 1.18 24.5 47.3 
ec FFPI 3 78 1.08 87 83 
ec 1$0/ALK 3 0.482 1.02 0.481 0.804 
ec LALK/TAL 3 0. 168 1.42 0.082 0.328 
ec PRIS/PHY 3 2.8 1.10 2.1 3.0 
ec n/P 3 1.3 1.15 1.0 1.7 
ec P/D 2 4.8 1.04 4.2 49 
ec PAH/TOC 3 0.026 1.04 0.024 0.028 
ec TOT/TOC 3 2.9 1.85 1.6 9.1 
ec BA/CR 2 8.2 1.02 s.9 6.5 
ec Ba/v 2 2.8 1.05 2.8 a2 
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SEAJFORT SEA MONITORING PROGRAM 
PLOT OF YEARLY GEOMETRIC MEANS FOR MARINE STATIONS 


TYPE OF SEDIMENT: GULK 
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STATION 10 


PLOT OF YEARLY GEOMETRIC MEAS FOR MARINE STATIONS 
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BEAUFORT SEA MONITORING PROGRAM 
PLOT OF YEARLY GEOMETRIC MEANS FOR MARINE STATIONS 


TYPE OF SEDIMENT: SULK 


SYMBOL IS VALUE OF YEAR 


PLOT OF LALK*STATIO 
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STATION ID 


NOTE: 


gest COPY AV AILABLE 


BEAUFORT SEA MONITORING PROGRAM 
PLOT OF YEARLY GEOMETRIC MEANS FOR MARINE STATIONS 


TYPE OF SEDIMENT: S8ULK 


SYMBOL IS VALUE OF YEAR 


PLOT OF HALK*STATID 
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TYPE OF SEDIMENT: BULK 


BEAUFORT SEA MONITORING PROGRAM 


PLOT CF YEARLY GEOMETRIC MEANS FOR MARINE STATIONS 
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BEAUFORT SEA MONITORING PROGRAM 
PLOT OF YEARLY GEOMETRIC MEANS FOR MARINE STATIONS 


TYPE OF SEDIMENT: SULK 


SYMBOL IS VALUE OF YEAR 


PLOT OF PRIS*STATID 
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STATION ID 


NOTE: 


SEAUFORT SEA MONITORING PROGRAM 
PLOT OF YEARLY GEOMETRIC MEANS FoR MARINE STATIONS 


TYPE OF SEDIMENT: sULK 


SYMBOL IS VALUE OF Year 
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STATION 10 


BEAUFORT SEA MONITORING PROGRAM 
TYPE OF SEDIMENT: SULK 


PLOT GF YEARLY GEOMETRIC MEANS FOR MARINE STATIONS 
PLOT OF NeSTATIO 
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BLANK PAGE 


BEAUFORT SEA MONITORING PROGRAM 
PLOT OF YEARLY GEOMETRIC MEANS FOR MARINE STATIONS 


TYPE OF SEDIMENT: BULK 


SYMBOL IS VALUE OF YEAR 


PLOT OF FeSTATIO 
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BEST COPY AVAILABLE 


BEAUFORT SEA MONITORING PROGRAM 
PLOT OF YEARLY GEOMETRIC MEANS FOR MARINE STATIONS 


TYPE OF SEDIMENT : 


SYMBOL IS VALUE OF YEAR 


PLOT OF PeSTATIO 
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STATION I0 


NOTE 


BEST COPY AVAILABLE 


BEAUFORT SEA MONITORING PROGRAM 
PLOT OF YEARLY GEOMETRIC MEANS FOR MARINE STATIONS 


TYPE OF SEDIMENT: SULK 


SYMBOL IS VALUE OF YEAR 


PLOT OF D*STATIO 
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BEAUFORT SEA MONITORING PROGRAM 
PLOT OF YEARLY GEOMETRIC MEANS FOR MARINE STATIONS 


TYPE OF SEDIMENT: SULK 


SYMBOL IS VALUE OF YEAR 


PLOT OF PAH*STATIO 
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STATION 10 
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SYMBOL IS VALUE OF YEAR 
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TYPE OF SEDIMENT: SULK 


BEAUFORT SEA MONITORING PROGRAM 
PLOT OF YEARLY GEOMETRIC MEANS FOR MARINE STATIONS 
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STATION 10 
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52 O8S HAD MISSING VALUES OR WERE OUT OF RANGE 
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BEST COPY AVAILABLE 


SEAUFORT SEA MONITORING PROGRAM 
PLOT OF YEARLY GEOMETRIC MEANS FOR MARINE STATIONS 


TYPE OF SEDIMENT: SULK 


PLOT OF CD*STATIO 


SYMBOL IS VALUE OF YEAR 
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PLOT OF YEARLY GEOMETRIC MEANS FOR MARINE STATIONS 


TYPE OF SEDIMENT: GULK 


PLOT OF CR*STATIO 
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STATION 10 


— BEST COPY AVAILABLE 


52 O8S HAD MISSING VALUES OF WERE OUT OF RANGE 


MOTE 


BEAUFORT SEA MONITORING PROGRAM 
PLOT OF YEARLY GEOMETRIC MEANS FOR WARINE STATIONS 


TYPE OF SEDIMENT: SULK 


SYMBOL IS VALUE OF YEAR 


PLOT OF CU*STATIO 
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52 OBS HAD MISSING VALUES OR WERE OUT OF RANGE 


MOTE : 


BEAUFORT SEA MONITORING PROGRAM 
PLOT OF YEARLY GEOMETRIC MEANS FOR MARINE STATIONS 


TYPE OF SEDIMENT: SULK 


PLOT OF PB*STATIO 
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52 OBS HAD MISSING VALUES OR WERE OUT OF RANGE 


NOTE: 


SYMBOL IS VALUE OF YEAR 


SEA"FORT SEA MONITORING PROGRAM 
PLOT OF YEARLY GEOMETRIC MEANS FOR MARINE STATIONS 
TYPE OF SEDIMENT: S8ULK 


PLOT OF V*STATIO 
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STATION 10 


52 OBS HAD MISSING VALUES OR WERE OUT OF RANGE 


NOTE : 


BEAUFORT SEA MONITORING PROGRAM 
PLOT OF YEARLY GEOMETRIC MEANS FOR MARINE STATIONS 


TYPE OF SEDIMENT: SULK 


PLOT OF ZN*STATIO 
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STATION ID 


52 O8S HAD MISSING VALUES OR WERE OUT OF RANGE 


NOTE: 


BEST COPY AVAILABLE 


BEAUFORT SEA MONITORING PROGRAM 
PLOT OF YEARLY GEOMETRIC MEANS FOR MARINE STATIONS 


TYPE OF SEDIMENT: SULK 


SYMBOL IS VALUE OF YEAR 
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FOR CHEMICAL CONCENTRATIONS BY REGION 
DATA FOP HYDROCARBONS AMD AUX VARS ARE FROM GULK SEDIMENTS, YEARS 1.2.3 
mE AN 


DATA FOR METALS ARE FROM FINE SEDIMENTS. YEARS 2.3 


BEAUFORT SEA MONITORING PROGRAM-- DESCRIPTIVE STATISTICS 
Hn atten enna anna nn nnnnnnnnnnnnnneennnnnnnnanennnane= MEGION*CAMDEN BAY AREA ---------------------- +2222 e enn e ene n nnn ⏑öòö --- 


@ MOPSISSING GEOMETRIC 
VALUES 


CONCENTRATION 


TYPE OF 
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BEAUFORT SEA MONITORING PROGRAM-- DESCRIPTIVE STATISTICS 
FOR CHEMICAL CONCENTRATIONS BY REGION 


DATA FOR HYDROCARBONS AND AUX VARS ARE FROM BULK SEDIMENTS, YEARS 1.2.3 
DATA FOR METALS ARE FROM FINE SEDIMENTS. YEARS 2.3 


sielaleleiaieleteieiaiehaiehateietetebeieteheietietetieet tee REGION=FOGGY ISLAND BAY AREA --------------------------------------------------- 


TYPE OF @ MONMISSING GEOMETRIC % STD ERR OF LOWER 95% CONF. UPPER 95% CONT. 
CONCENTRATION VALUES ME AN GEOM. MEAN LIMIT FOR G.M. LIMIT FOR GM. 
w 3 0.09 1.08 0.08 0.10 
F 3 0.019 2.17 0.014 0.026 
P 3 0.08 1.14 0.07 0.11 
oD 3 0.014 1.31 0.008 0.024 
PAH 3 0.06 1.08 0.08 0.07 
PHYT 3 0.0186 1.06 0.018 0.017 
PRIS 3 0.034 1.91 0.028 0.041 
LALK 3 0.50 1.08 0.45 0.57 
TALK 3 2.73 1.06 2.44 3.08 
a ToT 3 8.19 1.94 7.62 8.81 
' BA 2 330 1.04 305 358 
~ co 2 0.19 1.04 0.17 0.20 
- CR 2 78 1.07 6s 65 
‘© cu 2 20.8 1.03 19.5 22.2 
PB 2 11.2 1.17 8.2 1S.3 
v 2 113 1.02 110 117 
ZN 2 87 1.01 86 00 
ToC 3 6.50 1.21 4.4e 9.42 
UD 3 21.2 1.08 18.2 24.7 
FFPI 3 77 1.03 73 81 
1$0/ ALK 3 0.428 1.02 0.411 0.441 
LALK/TAL 3 0.184 1.11 0. 181 0.228 
PRIS/PHY 3 2.1 1.08 1.8 2.5 
n/P 3 1.0 1.08 0.9 1.2 
P/O 3 6.2 1.24 4.0 9.4 
PAH/TOC 3 0.009 1.24 0.006 0.014 
ror / roc 3 1.2 1.22 0.8 1.8 
BA/CR 2 4.4 1.03 4.2 4.7 
BA/V 2 2.9 1.02 2.8 3.1 
BEST COPY AVAILABLE 


BEAUFORT SEA MONITORING PROGRAM-- DESCRIPTIVE STATISTICS 
FOR CHEMICAL CONCENTRATIONS BY REGION 
DATA FOR HYDROCARBONS AND AUX VARS ARE FROM GULK SEDIMENTS, YEARS 1.2.3 
DATA FOR METALS ARE FROM FINE SEDIMENTS, YEARS 2.3 
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@ (ONMISSING GEOMETRIC 


CONCENTRATION 


wn earn ttn n nnn nnn n anne nnn enn nnn nen nee eee e-------- REGION=KUPARUK RIVER BAY AREA --------------------------------------------------- 
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BEAUFORT SEA MONITORING PROGRAM-- DESCRIPTIVE STATISTICS 
FOR CHEMICAL CONCENTRATIONS SY REGION 


DATA FOR HYDROCARBONS AND AUX VARS ARE FROM BULK SEDIMENTS, YEARS 1.2.3 
DATA FOR METALS ARE FROM FINE SEDIMENTS. YEARS 2.3 


REGION=EAST HARRISON BAY AREA --------------------------------------------------- 


TYPE OF @ WOMMISSING GEOMETRIC % STD ERR OF LOWER 85% CONF. UPPER 85% CONF. 
CONCENTRATION VALUES me An GEOM. MEAN = LIMIT FOR G.W. LIMIT FOR G.m. 
" 3 0.41 1.09 0.34 0.49 
F 3 0.081 1.08 0.078 0. 107 
P 3 0.27 1.21 0.19 0.39 
o 3 0.059 1.23 0.039 0.088 
PAH 3 0.20 1.41 0.16 0.24 
PHYT 3 0.043 1.28 0.028 0.087 
PRIS 3 0.080 1.21 0.081 0. 131 
LALK 3 1.19 1.28 0.73 1.94 
TALK 3 7.88 1.14 6.12 10.07 
TOT 3 25.42 1.20 17.83 36.22 
e BA 2 318 1.01 308 320 
— co 2 0. 16 1.12 0.13 0.20 
vu cr 2 90 1.12 72 113 
- cu 2 24.9 1.09 24.5 25.4 
Pe 2 13.1 1.09 11.0 15.5 
v 2 130 1.02 128 138 
zN 2 100 1.02 9s 104 
TOC 3 9.18 1.04 8.43 9.99 
—X 3 44.7 1. 10 36.8 $4.3 
FFPI 3 80 1.09 78 82 
1$0/ALK 3 0.498 1.03 0.470 0.522 
LALK/TAL 3 0. 182 1.33 0.087 0.266 
PRIS/PHY 3 2.1 1.07 1.8 2.4 
n/P 3 1.8 1.14 1.2 2.0 
P/0 3 4.6 1.04 4.3 5.0 
PAH/TOC 3 0.021 1.12 0.017 0.026 
TOT/TOC 3 2.6 1.19 1.9 37 
BA/CR 2 3.8 149 2.8 43 
BA/V 2 2.4 1.01 2.4 2.5 
BEST COPY AVAILABLE 


BEAUFORT SEA MONITORING PROGRAM-- DESCRIPTIVE STATISTICS 
FOR CHEMICAL CONCENTRATIONS BY REGION 


DATA FOR HYDROCARBONS AND AUX VARS ARE FROM BULK SEDIMENTS, YEARS 1.2.3 
DATA FOR METALS ARE FROM FINE SEDIMENTS, YEARS 2.3 


4 REGION=WEST HARRISON BAY AREA --------------------------------------------------- 


TYPE OF @ NONMISSING GEOMETRIC % STO ERR OF LOWER 95% CONF. UPPER 95% CONF. 
CONCENT:AT ION VALUES EAN GEOM. MEAN LIMIT FOR GM. LIMIT FOR G.M. 
" 3 0.44 1.16 0.32 0.59 
F 3 0.080 1.09 0.051 0.071 
P 3 0.28 1.21 0.19 0.41 
0 3 0.0546 1.14 0.042 0.0698 
PAH 3 0.17 1.10 0.14 0.21 
PHYT 3 0.040 1.91 0.033 0.050 
PRIS 3 0. 107 1.06 0.099 0.116 
LALK 3 1.14 1.08 0.96 1.36 
TALK 3 6.95 1.14 5.38 9.00 
a ToT 3 18.83 1.24 12.24 28.06 
-. BA 2 18 1.23 344 779 
8 co 2 0.13 1.13 0.) 0.17 
ND CR 2 112 1.28 72 173 
cu 2 21.1 1.18 16.1 27.8 
Pe 2 11.8 1.191 9.6 14.4 
v 2 116 1.11 os 141 
ZN 2 93 1.10 77 113 
Toc 3 10.10 1.17 7.43 13.73 
UD 3 37.5 1.08 34.0 41.3 
FFPI 3 62 1.01 80 84 
1$0/ ALK * 0.847 1.03 0.516 0.580 
LALK/TAL 3 0. 164 1.24 0. 108 0.250 
PRIS/PHY 3 2.7 1.08 2.3 3.1 
n/P 3 1.6 1.09 1.3 1.8 
P/O 3 $.3 1.13 4.2 6.8 
PaH/TOC 3 0.017 1.16 0.013 0.023 
ror / roc 3 1.3 1.47 0.8 3.8 
BA/CR 2 46 1.54 2.0 10.8 
BA/V 2 45 1.36 2.4 8 2 


BEST COPY AVAILABLE i196 


BEAUFORT SEA MONITORING PROGRAM-- DESCRIPTIVE STATISTICS 
FOR CHEMICAL CONCENTRATIONS BY REGION 


DATA FOR HYDROCARBONS AMD AUK VARS ARE FROM BULK SEDIMENTS. YEARS 1.2.3 


DATA FOR METALS ARE FROM FINE SEDIMENTS. YEARS 2.3 


Tra taececeeneeneeenenenenennennansesenscsescnccennnn== REGIONENDICOTT FIELD ------------------------------------------------------- 


LIMIT FOR GM. 


LIMIT FOR GM. 


% STO ERR OF 
GEOM. MEAN 


@ MOPSIISSING GEOMETRIC 
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CONCENTRATION 


TYPE OF 
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BEAUFORT SEA MONITORING PROGRAH-- GEOMETRIC MEANS 
FOR CHEMICAL CONCENTRATIONS SY REGION A YEAR 


DATA FOR HYDROCARBONS AD AUX VARS ARE FROM GULK SEDIMENTS, YEARS 1.2.3 
DATA FOR METALS ARE FROM FINE SEDIMENTS. YEARS 2.3 


TYPE OF GEOMETRIC WEAN GEOMETRIC MEAN GEOMETRIC WEAN 
CONCENTRATION YEAR 1 YEAR 2 YEAR 3 
x 0.03 0.08 0.07 
F 0.008 0.023 0.021 
4 0.08 0.07 0.07 
o 0.008 0.010 0.012 
PAH 0.03 0.08 0.08 
PHYT © 008 0.021 0.019 
PRIS 0.022 0.037 0.041 
LALK 0.38 o $6 0.48 
TALK 1.29 4.28 3.14 
a Tor 8.08 9.75 10.74 
BA 280 260 
~ co 0.20 0.14 
~ ce 78 es 
cu 27.0 22.5 
pe 16.9 14.2 
v 118 110 
zN ve ee 
TOC 3.61 8.21 5.79 
— 10.9 38.5 29.8 
FrFPL 78 70 78 
1$0/ALK 0 469 0.382 0.400 
LALK/TAL 0.263 0. 132 0. 144 
PRIS/PHY 2.8 1.7 2.0 
n/p 0.5 1.1 1.0 
P/0 11.9 7.7 6.8 
PAH/TOC 0 008 0.008 © 008 
TOT/TOC 1.1 1.1 1.8 
Ba/cr 8.1 3.1 
Ba/v 3.3 2.4 


BEST COPY AVAILABLE 5198 


BEAUFORT SEA MONITORING PROGRAN-- GEOMETRIC MEANS 
FOR CHEMICAL CONCENTRATIONS BY REGION AMD YEAR 
DATA FOR HYDROCARBONS AMD AUK VARS ARE FROM GULK SEDIMENTS, YEARS 1.2.3 
DATA FOR METALS ARE FROM FINE SEDIMENTS, YEARS 2,3 
Hone ene en nnn nennnnennnennnannnnnnneseaeseseesanneans REGION-FOOGY ISLAM BAY AREA ----------~--------------- 2-0 - nn nnn wenn ene nee e une ee 
TYPE OF GEOMETRIC WEAN GEOMETRIC MEAN © GEOMETRIC MEAN 
CONCENTRATION YEAR 1 YEAR 2 YEAR 3 
7 0.13 0.08 0.09 
r 0.030 0.018 0.022 
⸗ 0.18 0.08 0.08 
o 0.028 0.008 0.017 
PAH 0.08 0.08 0.07 
PHYT 0.018 0.018 0.017 
PRIS 0.042 0.028 0.039 
LALK 0.63 0.84 0.44 
TALK 3.24 2.89 2.90 
7 ToT 11. 18 7.71 8.18 
⸗ BA 317 244 
tv co 0. 18 0.19 
wn cr 70 80 
cu 21.8 20.1 
pe 13.1 e.5 
v 111 118 
mN ee 87 
Toc 8.47 0.48 5.31 
—X 22.3 18.2 23.5 
rrPt Tr 78 74 
1$0/ALK 0.435 0.418 0.418 
LALK/TAL 0. 198 0. 187 0. 183 
PRIS/PHY 2.3 1.8 2.3 
w/P 0.8 1.0 1.2 
P/0 5.8 9.3 4s 
PAH, TOC 0.010 0.008 0.013 
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BEAUFORT SEA MONITORING PROGRAM-- TISSUE ANALYSES DATA 


METAL CONCENTRATIONS 


nn nnn nnn nee ee ee een n ee eee ooo eee eee 2 ee SPECIES=CYRTODARIA -------------------------------------------------------- 
STATION §=6 YEAR SAMPLE CREP ACCC Ca es CCCACRBA/V 
6G 3 FD12 2 
6G 3 F012 3 
6G 3 FO12 ‘ 
SPECIES“MACOMA ------------------------ ~~ +--+ 2-0 ee een e eee ee eee eee eee 
STATION YEAR SAMPLE REP ga cD aw eä J mu = BA/CRs«BA/V 
60 ' 220 ' 
60 ' 220 2 | | | 
60 2 AHO ' 128 030 878 86 326 28 o 12.9 5.8 
60 2 AHO6 2 s 1775 #=%+?6¢ #=%8 #273 #9 © 12.4 %.0 
siteieiededeteieieiieieteieteteteiiaiaiieidaieieieiedeidaiiadaadieddeiadaeiaeaiaaee SPECIES*PORTLAMDIA ---------------- ~~~ 23 enn eo enn nee ene nee een eee ee eee 
STATION YEAR SAMPLE REP sa = cr wu — v mu 6 OBA/CRTCéBA/V 
TY 2 Avo4 ' se 867.30 #1222 4 #4488 «6223 «© 7.9 4.3 
1A 2 Auo4 2 ee ee ee ee ee) 656 8.2 4.4 
1A 2 Avo4 3 102 68S) 1328S C23 7.7 4.4 
1A 2 404 87 6.35 1285 6 23 0 7.7 4.2 
1A 3 F003 ' | 
1A 3 F003 2 
1A 3 F003 3 
1A 3 F003 4 
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BEAUFORT SEA MONITORING PROGRAM-- TISSUE ANALYSES DATA 
HYDROCARBON CONCENTRATIONS 
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BEAUFORT SEA MONITORING PROGRAM-- TISSUE ANALYSES DATA 
HYDROCARBON CONCENTRATIONS 
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SEAUFORT SEA MONITORING PROGRAM-- TISSUE ANALYSES DATA 7 
RATIO VARIABLES 


4 SPECIES*AMPHIPOOS -------------------- =o nn nnn nn nnn nen nnn n nn nn nee 
STATION YEAR SAMPLE REP) | OFFPE)©= Oo FSO/ALK = sLALK/TALK =e PRIS/PHYT) =P 


1A 3 002 ' 3.9 0.12 
vA 3 F002 2 $2 0.12 
1A 3 F002 3 44 0.08 
18 3 F007 ' “5.1 0. 10 
18 3 F007 2 48.3 0.08 
18 3 F007 2 16.7 0.86 
2222 · · · · · · · · · · · SPECIES*AMOMYK -----~- ~~~ ~~~ wm nnn nnnnnnnns 


STATION YO AR SAMPLE Ree FFPI 1$0/ ALK LALK/TALK PRIS/PHYT u/P °/0 


1€ 2 avo} ‘ 16 o.” 
2F 2 143 
7 2 143 
af 2 143 
2 2 143 
3a 2 130 
3a 2 130 
3a 2 130 
a 3A 2 130 
j ae 2 Alos ' e4 $3 0.07 
Nw SH 2 J24 : 
5) SH 2 J24 
— SH 2 J24 
SH 2 J24 
SH a Fo? 0 28.7 °.38 
6G 2 anes J le 0.72 60 
6G 2 anes a 8.5 os : 
6G 2 mies ? 0.8 0.83 
6G a aes 4 8 8 °.78 6.0 
78 3 ro ro 1 8.0 9.17 
78 ad ro ro 2 8.4 0.04 
78 3 Fo10 3 6.1 0 42 :.5 
7c 2 anae 1 8.1 o «4 
7c 3 F008 fe] 1.9 0 43 
7€ 2 ante 1 86 o 63 80 
7€ 3 FOr 1 36 $.0 0.17 , 
7€ 3 For 2 656 oo.” 
7e 3 For 3 ss o. 2 
7€ 3 FOr 4 $6 0.26 
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RATIO VARIABLES 
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BSEALFORT SEA MONITORING PROGRAM-- TISSUE ANALYSES DATA 9 
RATIO VARIABLES 


wane nn nnn nnn enn nnn een enn enn ene 2-2-2 22222 SPECIES*CYRTOOARIA -------------------------------------------------------- 
STATION YEAR SAMPLE REP FFPI ISO/ALK LALK/TALK PRIS/PHYT W/P 8 P/D 


6G 3 FO12 2 6s 2.2 0.05 1.4 
6G 3 FO12 3 0.3 0.17 1.5 
6G 3 FOI2 ‘ 0.3 0.20 

SPECIES*MACOMA ------------------------------~---------------------------- 


STATION YEAR SAMPLE REP FFPI 1S0/ALK LALK/TALK PRIS/PHYT n/P P/D 


60 ' 220 : 100 0. 10 , 66 64.8 
60 1 220 2 0.2 0.08 . 
60 2 AHO8 1 78 0.4 0.18 
60 2 AHO6 2 90 10 0.05 16.0 2.0 
SPECIES*PORTLAMDIA -------------------------------------------------------- 


STATION YEAR SAMPLE REP FFPI 1S0/ ALK LALK/TALK PRIS/PHYT N/P P/O 


1A 2 AJO4 J os 0.10 1.0 ; 
2) va 2 AJO4 2 31 0.8 0.06 0.8 5.0 
! 1A 2 AJ04 3 78 0.4 0.07 0.8 13.9 
N 1A 2 AJO4 4 67 0.8 0.03 1.8 , 
uw 1A 3 F003 1 :; 07 0.07 8.0 
w 1A 3 F003 2 a2 o.8 0.07 2.7 

1A 3 F003 3 . os 0.0 

1A 3 F003 4 0.8 0.06 
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BEAUFORT SEA MONITORING PROGRAM-- TISSUE CONCENTRATION DATA 
DESCRIPTIVE STATISTICS BY SPECIES AND STATION 


ono 22 0---------------------------------------------- SPECIES*ANONYX STATION=7C ----------------------------------------------------- 


TYPE OF 4 WONMISSING GEOMETRIC % STO ERR OF LOWER 95% CONF. UPPER 95% CONF. 
CONCENTRATION VALUES ME AN GEOM. MEAN LIMIT FOR G.m™. LIMIT FOR GM. 
BA 1 30 0 
cD 1 0.72 0.00 
cr 1 2.71 0.00 
cu ' 149 0 
Pe 1 0.00 0.00 
v 1.9 0.0 
ZN 1 0 0 
2 0.001 6.40 0.000 0.024 
F 2 0.000 1.00 0.000 0.000 
P 2 0.000 1.00 0.000 0.000 
rs) 2 0.000 1.00 0.000 0.000 
PAH 2 0.000 1.00 0.000 0.000 
a PHYT 2 0 1. oo 0 0 
" PRIS 2 3.42 6.05 0.10 116.39 
N LALK 2 1.12 2.69 0.16 7.81 
x* TALK 2 2.81 2.61 0.38 16.43 
Tot 2 34.7 1.18 26.6 45.4 
FFPI 0 0 
1$0/ ALK 2 9.8 1.22 6.7 14.4 
LALK/TAL 2 0.45 1.03 0.42 0.48 
PRIS/PHY 0 0.0 
w/e 0 0.0 
P/O 0 0.0 
BA/CR 1 11.1 0.0 
BA/V 1 18.8 0.0 
gt COPY AVAILABLE 
0334 


BEAUFORT SEA MONITORING PROGRAM-- TISSUE CONCENTRATION DATA 
DESCRIPTIVE STATISTICS BY SPECIES AND STATION 


——— ——— — — SPECIES=ANONYX STATION*7E -----------------------------.----------------------- 


TYPE OF 4 NONMISSING GEOMETRIC % STD ERR OF LOWER 9S% CONF. UPPER 95% CONF. 
CONCENTRATION VALUES mE AN GEOM. MEAN = LIMIT FOR G.W. LIMIT FOR G.M. 

BA ' 52 0 

co , 0.27 0.00 

cR ' 0.77 0.00 

cu ' 99 o 

PB ' 0.00 0.00 

v ' 0.4 0.0 

ZN ' 0 0 

N 2 0.010 1.21 0.007 0.014 

F 2 0.000 1.00 0.000 0.000 

P 2 0.000 3.32 0.000 0.003 

D 2 0.000 1.00 0.000 0 000 

PAH 2 0.000 2.06 0.000 9.001 

PHYT 2 o 1.00 0 o 
PRIS 2 4.59 7.02 0. 10 209.26 
tw LALK 2 0.84 4.50 0.04 16.04 
* TALK 2 2.37 2.84 0.38 14.79 
wo TOT 2 9.2 5.55 0.3 263.8 

FFPI ' 36 0 

1S0/ALK 2 7.3 1.30 44 12.4 

LALK/TAL 2 0.35 1.77 0.12 1.08 

PRIS/PHY o 0.0 

N/P ' 8.0 0.0 

P/D 0 0.0 

RA/CR ' 67.5 0.0 

Ba/V ' 130.0 0.0 

E 
WLABL 
opy AVA 
est © 


BEAUFORT SEA MONITORING PROGRAM-- TISSUE CONCENTRATION DATA 
DESCRIPTIVE STATISTICS BY SPECIES AMD STATION 


Seiad SPECIES*ASTARTE STATION*1A ---------------------------------------------------- 


TYPE OF #@ NOMMISSING GEOMETRIC % STO ERR OF LOWER 95% CONF. UPPER 95% CONF. 
CONCENTRATION VALUES MEAN GEOM MEAN LIMIT FOR Gm. LIMIT FOR GM. 

BA 1 22 0 

cD 1 23.69 0.00 

CR 1 2.72 0.00 

cu 1 13 0 

Pe J 0.37 0.00 

v 1 2.5 0.0 

78 0 0 

* 2 0.012 1.8 0.008 0.016 

7 2 0.001 11.67 0.000 ©. 152 

P 2 0.001 7.14 0.000 0.034 

0 2 0.000 4s8 0.000 0.008 

PAH 2 0.004 1.846 0.001 0.013 
a PHYT 2 0 1.00 0 0 
PRIS 2 0.05 2.00 0.01 o.18 
tw LALK 2 0.89 3.00 0.10 7.64 
wi TALK 2 2.28 2.1% 0.50 10 46 
oO ToT 2 4.7 2.19 1.0 22.0 

FFPI 2 83 1.00 83 83 

1$0/ ALK 2 0.4 1.43 0.2 °3 

LALK/TAL 2 o * 138 0.21 0.73 

PRIS/PHY 0 0.0 

n/P 1 2.8 0.0 

P/0 1 2.5 0.0 

BA/CR 1 8.1 0.0 

BA/V 1 28 0.0 

BEST COPY AVAILABLE 
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BEAUFORT SEA MONITORING PROGRAM-- TISSUE CONCENTRATION DATA 
DESCRIPTIVE STATISTICS BY SPECIES AND STATION 


SPECIES*ASTARTE STATION=3A ----------------------------------- 2-2 eee ee eee 


TYPE OF #@ NONMISSING GEOMETRIC % STD ERR OF LOWER 95% CONF. UPPER 95% CONF. 
CONCENTRATION VALUES ME AN GEOM. MEAN LIMIT FOR GM. LIMIT FOR GM. 
BA 3 11 1.30 7 19 
co 3 3.13 2.34 0.59 16.55 
CR 3 2.08 1.18 1.50 2.89 
cu 3 12 1.13 9 1s 
PB 2 0.37 1.32 0.21 0.63 
v 3 2.3 1.38 1.2 4.3 
IN 3 0 1.00 0 0 
* 3 0 000 2.70 0.000 0.004 
F 3 0.000 2.76 0.000 0.002 
Pp 3 0.000 2.88 0 000 0.003 
D 3 0.000 1.00 0.000 0.000 
PAH 3 0 000 2.47 0.000 0.003 
PHYT 3 0 1.00 0 0 
7 PRIS 3 0.00 7.70 0.00 0.09 
Ne LALK 3 0.31 2.97 0.04 2.62 
wn TALK 3 2.83 1.85 0.84 9.48 
~ ToT 3 9.0 3.23 0.9 89.3 
FFPI 2 4s 1.96 12 170 
1$0/ ALK 3 0.0 10.89 0.0 1.2 
LALK/TAL 3 0.11 2.32 0.02 0.57 
PRIS/PHY ° 0.0 
n/P 2 0.0 100.00 0.0 82.2 
P/O ° 0.0 
BA/CR 3 $3 1.12 4.3 66 
BA/V 3 4.8 1.10 4.0 5.7 
AVAILABLE 
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DESCRIPTIVE STATISTICS BY SPECIES AMD STATION 
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BEAUFORT SEA MONITORING PROGRAM-- TISSUE CONCENTRATION DATA 
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Tort aen nanan ene nenenen nana nanan e---------------- SPECIES=*CYRTODAR STATION:SF ---------------------------------------------------- 


£8 8. 88888 =asc cs & ec 
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BEAUFORT SEA MONITORING PROGRAM-- TISSUE CONCENTRATION DATA 
DESCRIPTIVE STATISTICS BY SPECIES AND STATION 


— erent e tren ene eee e een ee - +--+ --e- e+ +--+ eee SPECIES=CYRTODAR STATION=@G ---------------------------------------------------- 


TYPE OF @ NMONMISSING GEOMETRIC % STD ERR OF LOWER 95% CONF. UPPER 95% CONF. 
CONCENTRATION VALUES MEAN GEOM. MEAN LIMIT FOR G.M. LIMIT FOR G.M. 

BA 1 25 0 

co 1 1.53 0.00 

CR 1 1.86 0.00 

cu 1 21 0 

PB 1 0.62 0.00 

v 32 0.0 

ZN ’ 0 0 

2 0.003 1.40 0.001 0.008 

— 2 0.000 1.00 0.000 0.000 

P 2 0.003 1.72 ©.001 0.008 

0 2 0.000 1.00 0.000 0.000 

PAH 2 0.002 2.49 0.000 0.012 

PHYT 2 0 1.00 0 0 
a PRIS 2 0.02 4.99 0.00 0.43 
' LALK 2 0.27 4.62 0.01 5.36 
* TALK 2 1 26 2.36 0.23 6.73 
a ToT 2 3.6 $.33 0.1 96.0 

FFPI 2 62 1.04 s8 67 

1$0/ ALK 2 0.7 1.15 o.s 0.9 

LALK/TAL 2 0.21 1 96 0.06 0.80 

PRIS/PHY 0 0.0 

w/e 2 1.0 1.27 0.6 1.6 

P/0 0 0.0 

da / ca 1 13.4 0.0 

BA/V 1 4.7 0.0 
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DESCRIPTION OF THE PRINCIPAL COMPONENTS ANALYSIS 
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PRINCIPAL COMPONENT ANALYSIS 


Every sediment sample collected during this investigation 
was analyzed for a specific set of analytes or variables. In 
other words, each sample can be viewed as a single multivariate 
observation, and the collection of samples as a multivariate 
data set. 


One goal of multivariate statistical analysis is dimension 
reduction. If, for example, there were only three analytes of 
interest during the investigation, there are three separate 
dimensions of variation. The data could be plotted on three 
perpendicular (orthogonal) axes in order to view the pattern of 
variation of these three analytes simultaneously. By looking at 
these points in three dimensions, a single line (or new axis) 
could be drawn through them, about which most of the variation 
could be explained. This new axis can be mathematically 
described as a linear combination of the three analyte 
concentrations and the new axis can also be considered a new 
variable whose values are a weighted sum of the three analytes 
of interest. When the new axis is determined, the three- 
dimensional problem is reduced to a one-dimensional problen, 
hence, the notion of dimension reduction. In four dimensions 
(i.e., four analytes), the ability to view the data, as in three 
dimensions, breaks down, but the mathematics do not. 


Principal Components Analysis (PCA; Sharaf, et al., 1986) 
is a statistical method that allows the researcher to reduce an 
n-dimensional data set (i.e., n analytes per sample) to one, 
two, or three dimensions. The first Principal Component (PC) is 
a line or axis in n-dimensional hyperspace about which most of 
the variation in the multivariate observations is explained. 
This PC can be used as a new variable whose values are a linear 
combination or weighted sum of the n-analyte concentrations 
given as follows: 


211 = Oi%14 + a2x21 * coe OX 


where zy is the value of the first PC for the ith sample, ay 
through A are the weights (often called loadings), and X15 
through X44 are n-analyte concentrations. 


The second PC is also a weighted sum of the same n analyte 


concentrations. The second PC is obtained mathematically under 
the constraint that the first and second PCs describe two 
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orthogonal axes in the n-dimensional hyperspace. This means 
that the second PC is a second axis in the multivariate (n) 
space of the data about which additional variation not accounted 
for by the first PC is explained. Statistically, this is the 
Same as saying that the correlation between 21 and 22 is zero. 


Since there are n PCs in an n-dimensional data set, the total 
amount of variation in the multivariate data set is the sum of 
the variances of each PC. That is: 


V-= Var(z,) + Var(z,) o eee Var(z_) 


where V is often called the total or generalized variance of the 
data. 


Because of the sequential nature of PCA, each PC accounts 
for a successively lesser amount of the generalized variance. 
It is often the case that 60 to 80 percent of this variation is 
accounted for in the first two PCs. This means that if there 
are any patterns among the multivariate observations in n-space, 
these patterns are likely to be manifested in the first two PCs. 


Pattern recognition is an important goal of PCA and is 
accomplished, in the Beaufort Sea data analysis, by plotting the 
values or scores of the first two PCs (score plot). These plots 
are meant to show in two dimensions what cannot be viewed in n 
dimensions, namely, patterns among the multivariate 
observations. Patterns are recognized as groups or clusters of 
points on the score plot that are all related in some way. For 
example, if two groups of PC scores were observed in a score 
plot of the Beaufort Sea sediment data, it may be that all 
points in one group correspond to stations nearer to drilling 
rigs while points in the other group may correspond to stations 
farther away from drilling rigs. Knowing the station identity 
of each corresponding PC score would help us determine if this 
is plausible for explaining the observed pattern. 


In addition, a plot of the loadings of the first two PCs is 
also a useful pattern recognition tool. These loadings plots 
show the researcher which analytes appear to be making the 
greatest contribution to each PC. Typically, some analytes will 
have high loading for one PC but low loadings on the other. The 
score plot and the loadings, coupled with the information on the 
amount of the generalized variance explained by the first two 
PCs, are the most important tools for pattern recognition among 
the Beaufort Sea sediment data. 
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